ISSN 0006-8136 


POCCHHCKAfl AKAJJEMHJI HAYK 


liOTUIII'Uillll 

illM’IIU 



TOM 85 

9 

CEHTHBPb 



CaHKT-FIeTep6ypr 

„HAYKA” 


2000 








TOM 85 BOTAHHHECKHfi MYPHAJ1 2000, Ns 9 


YJIK 581.8 


© A. P. BaTauiee, K). B. raMajien 

OCOEEHHOCTH TEPMHHAJIbHOft <BJI03MbI J1HCTA 
Y nPEflCTABHTEJIEH CEMEftCTBA GENTIANACEAE 

D. R. BATASHEV, Yu. V. GAM A LEI. SPECIFICITY OF LEAF TERMINAL PHLOEM IN GENTIANACEAE 

SPECIES 


MeTOflaMH 3JIeKTpOHHOH MHKpOCKOIlHH H3yHCHa CTpyKTypa TCpMHHaJIbHOH (J)J103MbI JIHCTa y 17 npeflCTaBH- 
Teneii ceM. Gentianaceae . TepMHHajibHaa $ji03Ma H3yneHHbix bhaob o6pa3yer onpe^ejieHHbiH cTpyKTypHbiH pan 
no CTenenn npoABHHyrocTH npH3naKOB. ConocTaBJieHHe cTpyKTypnoro nnana30Ha, HaitaenHoro b 3tom ceMefi- 
CTBC, C H3BeCTHbIMH BapHBHTaMH KaK npOABHHyTOH, TaK H npHMHTHBHOH TepMHHajibHOH (j)JI03MbI n03B0J15ieT B 
uenoM paccMaTpHBaTb 3 tot unarmoH KaK paa nocjieaoBaTejibHbix cryneHeH sbojiiouhh anoruiacTHoro THna. 
Han6ojiee npHMHTHBHaa TepMHHanbHaa ({uioaMa, HaitaeHHaa y Swertia obtusa , BepoaTHO, 6jiHxce Bcero k 
anuecTpajibHOMy rany (0). TepMHHanbHaa $ji03Ma apynix 12 HccneaoBaHHbix bhaob (Anagallidium dichotomum , 
Blackstonia perfoliata , Centaurium sp M Gentiana azurea , G . decumbens , G . fischeri , G . macrophylla , G . tenella , 
Gentfanopsis ciliata , Halenia corniculata , Lomatogonium carrintianum , Usianthus sp.) conocraBHMa c npHMH- 
THBHbiM anonnacTHbiM thiiom (2A). H eme 4 Biwa (Gentiana algida , G . squarrosa , G . uniflora , G . aquatica ) 
npnoGpeTaiOT oTaejibHbie npoABHHyrbie npH3HaKH: hx KJierKH-cnyTHHKH oGjianaiOT MHoroHHCJieHHbiMH npoTy6e- 
panuaMH KJieTOHHOH oGoJIOHKH, (JjyHKUHH KOTOpbIX oSbIHHO CBH3bIBaiOT C HHTeHCH(J)HKaUHeH anOnJiaCTHOH 
3arpy3KH $J103MbI. Ha 3TOM'OCHOBaHHH HX MOXCHO OTHeCTH K HawSojiee npOUBHHyTblM H3 HHCJia HCCJieaOBaHHblX 
bhqob 3Toro ceMCHCTBa. HecMOTpa na nporpecc b cTaHOBJieHHH cneun^HHecKoro Ana anomiacTHbix pacTeHHH 
jia6npHHTa oGojiohkh, aaxce y sthx bhaob TepMHHanbHaa (|)ji03Ma ocraBJiaeT o6mee BnenaTJieHHe npHMHTHBHocTH. 

KjnoneBbie cjiOBa: TepMHHanbHaa cjDJiosMa, KneTKH-cnyTHHKH, 3B0Jii0UH0HHbie pajibi, Gentianaceae . 

B pe3yjibTaTe cpaBHHTejibHbix HCCJieaoBaHHH TepMHHajibHOH (fwiosMbi jiHCTa asyaojib- 
hmx pacTeHHH 6buia pa3pa6oTaHa THnojionw h cocTaBjieHa cooTBeTCTByiomaR 6a3a aaHHbix 
jura H3yneHHbix TaxcoHOB. Ha ocHOBaHHH ee aHajiH3a cjioxcHJiocb npejiBapHTejibHoe 
npeacTaBjieHHe o pa3HOo6pa3HH thiiob TepMHHajibHOH (fwiosMbi h hx pacnpeaejieHHH cpejm 
ocHOBHbix nopBAKOB h ceMCHCTB jiByaojibHbix pacTeHHH (raMajieii, 1990; BaTameB, 1997; 
Gamalei et al., 1999). nojiyneHHbie aaHHbie noxa3ajin, hto cymecTByeT 2 HanpaBjieHHH 
sbojiiouhh TepMHHajibHOH c^jiosMbi, accouHHpyiomHecfl c (|)HJioreHHeH Tax Ha3biBaeMbix 
QHMiuiacTHbix h anomiacTHbix pacTeHHii. AHuecTpajibHbiH thii BbwejieH xax coOnpaTejib- 
hmh juib MHoacecTBa CTpyxTypHbix BapnaHTOB, OTJiHHaiomHxcR HeperyjiBpHOH CTpyxTypoii 
nynxoB h HH3Xoii cneuHajiH3auneH xjieTOHHbbts%neMeHTOB. BeHHaiOT 3bojhouhio b xaamoM 
HanpaBjieHHH THnbi, oTpaOoTaHHbie iiohth ao ypota CTaHjiapTa, c BbicoxocneuHajiH3Hpo- 
BaHHbiMH napeHXHMHbiMH xjieTxaMH, CHTOBH^HbiMH TpyOxaMH h TpaxenaaMH. BbiaeJieHHe 
npoMexcyTOHHbix thiiob bo3moxcho c pa3HOH CTeneHbio jipo6hocth b sbbhchmocth ot paHra 
HCCjieayeMbix TaxcoHOB h jmana30Ha CTpyxTypHbix BapnaHTOB b hhx. B caMOM o6meM 
BHjie BbwejieHbi 4 ochobhmx THna (fwiosMHbix TepMHHajieii, no ojiHOMy npHMHTHBHOMy h 
npojiBHHyTOMy b xaxmoM HanpaBjieHHH (raMajieii, 2000). 

IlpejiMeTOM cneunajibHoro cpaBHHTeJibHoro HCCJiejiOBaHHfl 6buio pacnpejiejieHHe THnoB 
TepMHHajibHbix nynxoB b nojjxjiaccax Lamiidae h Asteridae (Gamalei, 1991; Turgeon et 
al., 1993; EaTaineB, 1997). Jlna npojtBHHyTbix ceMencTB sthx nojxxjiaccoB noxa3aHO 
npeoOjiajaaHHe HanOojiee cneuHajiH3HpoBaHHbix THnoB TepMHHajibHOH ^JiosMbi: IB (chm- 
imacTHbiH THn) juib Verbenaceae, Oleaceae, Lamiaceae, Acanthaceae , 2E (anonjiacTHbiii 
THn) jyiB Asteraceae, Boraginaceae, Solanaceae. CnTyauHR c ceMencTBaMH, jiexcamHMH 
b ocHOBaHHH (JiHjioreHeTHHecxHX jihhhh 3thx nojuuiaccoB, MeHee hchb. C stoh uejibio 
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HCCJieaoBaHO 6ojiee aeTajibHo pa3HOo6pa3He thiiob TepMHHajibHOH c{)ji03Mbi b ceMencTBax 
nopajuta Gentianales , b hbcthocth b ceM. Gentianaceae. B CHCTeMe MarHOJiHoc{)HTOB 
A. JI. TaxTajtxcaHa (TaxTajtxom, 1987; Takhtajan, 1997), corjiacHO nocjieflHHM ero yT 04 - 
HeHHHM, nopajtOK Gentianales bbjibctcb HexoflHbiM ana nojtKJiacca Lamiidae , a ceM. 
Gentianaceae — jy ib Haflnopflflica Solananae , Bee TaxcoHbi KOToporo hmciot b toh hjih 
hhoh CTeneHH npoflBHHyTbiH anonjiacTHbiH THn. Pa3JiHHH5i CBB3aHbi TOJibKO co CTeneHbio 
pa3BHTHB anonjiacTHoro jiaOnpHHTa b KjieTKax-cnyTHHKax THna transfer cells. IIosTOMy 
moxcho 6biJio npeOTOJiaraTb, hto h b ceM. Gentianaceae HexoTopbie CTpyicrypHbie 
oco6eHHOCTH 3Toro THna 6yjxyr HMeTb HananbHbie npoBBJieHHB. B stom CMbicne CTpyxrypa 
TepMHHajibHOH c|)ji03Mbi y npejtCTaBHTejieH ceM. Gentianaceae noMorna 6bi cocTaBHTb 
npeacTaBJieHHe o CTaHOBjieHHH aaHHoro THna TepMHHaneH. 3Ta 3a,aaHa BBjiBeTca aKTyanb- 
hoh h jy ib flpyrnx nojuuiaccoB jtByaojibHbix, rjte aaHHbiH THn npejtCTaBjieH jtocTaTOHHO 
uiHpoKo ( Rosidae , Dilleniidae, Cornidae — TaManeH, 2000). flaHHaa pa6om HaueneHa 
Ha HCCjieaoBaHHe paHHHx 3TanoB sbojhouhh TepMHHajibHOH ({wiosMbi b ({)HjioreHeTH4ecKHX 
JIHHH5IX JtByjtOJIbHblX paCTeHHH. 


MaTepnaji h MemuHKa 

MeTO^aMH TpaHCMHCcHOHHOH sjieKTpoHHOH MHKpocKonHH H3yneHO CTpoeHHe Tep- 
MHHajien c|)ji03Mbi jiHCTa 17 BHflOB ceM. Gentianaceae , othoc5iihhxc5i k 9 pojtaM. Paere- 
HH5I &JI5I HCCJieflOBaHHB 6bUTH B3BTbI H3 ({)JIOpbI TOpHOrO AjITafl BO BpeMfl SKCneflHLJHH 

1995 h 1998 rr. (1) (Anagallidium dichotomum (L.) Griseb., Gentiana algida Pall., 
G. aquatica L., G. decumbens L. fil., G. fischeri P. Smirn., G. macrophylla Pall., G. squ- 
arrosa Ledeb., G. tenella Rottb., G. uniflora Georgi, Gentianella azurea Bunge, Gentia- 
nopsis ciliata (L.) Ma, Halenia corniculata (L.) Cornaz., Lomatogonium carrintianum 
(Wulf.) Reichenb., Swertia obtusa Ledeb.), H3 $Jiopbi CeBepHoro KaBxa3a (b panoHe 
r. JJaroMbic) b jicthhh ce30H 1998 r. (2) (Blackstonia perfoliata Huds., Centaurium sp.), 
H3 opaHxcepen EoTaHHHecKoro HHCTHTyra hm. B. JI. KoMapoBa (EHH) PAH (3) ( Lisian - 
thus sp.). 

JXnfl (f)HKCaUHH HCn0JIb30BajlH 3aKOH4HBIIIHe pOCT JIHCTbfl. H3 KpynHbIX JIHCTbeB 
Bbipe3ajiH o6pa3Ubi pa3MepoM 3x4 mm, yaajieHHbie ot Kpaa JiHCTa h ot KpynHbix jkhjiok; 


flaHHbie cpaBHHTejibHoro aHajiH 3 a TepMHHajibHOH 4 >jio 3 mm Gentianaceae 
b paay TaxcoHOB noaKJiacca Lamiidae pa 3 Horo ypoBHH 
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MCJIKHe JIHCTbfl (|)HKCHpOBajIH IjejIHKOM. IlO KaaCflOMy BHfly MaTepHaJI 6paJIH B HeCKOJIbKHX 

nOBTOpHOCTHX H3 3-4 JIHCTbeB OflHOrO B03paCTa. OHKCaUHK) npOBOOTJIH no CTaH^apTHOH 

MeTO^HKe: 3 %-hmm rjiyrapoBbiM ajibjjerHAOM Ha c{)oc({)aTHOM 6yc{)epe (pH 7.2) b TeneHHe 
3 h h 2 %-hmm pacTBopoM HeTbipexoKHCH ocmhb b TeneHHe 16 h. Cpe3bi nojiynajin 
CTemiHHHbiM hoxcom Ha yjibTpaTOMe LKB III (OroKrojibM, IIlBeuna), OKpaniHBajiH ypaHHji- 
aueTaTOM h uHTpaTOM CBHHua. HaOjnojjeHHa h ci>eMKy bcjih Ha sjicktpohhom MHKpocKone 
Hitachi 600 (>InoHHa). Jlna aHajiH3a yjibTpacTpyKTypbi Hcnojib30BajiH c{)OTorpac{)HH 3—5 
nonepeHHbix cpe30B 2—4 xchjiok nocjiejjHero nopa^Ka BeTHJieHHa. 

Tnn (Jxjiosmhmx TepMHHajien onpejjejiajiH b pe3yjibTaTe coBOKynHOCTH aHajiH3a cjiejjy- 
lomwx npH3HaxoB: 1) KJieTOHHbiH cocTaB xchjiok; 2) KOH({)HrypauHa acnjiOK, c{)opMa kjictok 
h CHMMeTpHB nyHKOB; 3) HajiHHHe/oTcyTCTBHe njia3MOflecMeHHbix nojien Ha CTeHKax 
cnyTHHKOB, o6mnx c KJieTKaMH Me30c^Hjuia; 5) HajiHHHe/oTcyTCTBHe npoTyOepaHueB 
o6ojiohkh b KJieTKax-cnyTHHKax h KJieTKax (Jwiosmhoh napeHXHMbi; 6) THn miacTHfl b Tex 
ace KjieTOHHbix mnax (cm. Ta6jmuy). 


Pe3yjibTaTbi 

Mcciie^OBaHHe noKa3ano, hto MejiKHe xchjikh Bcex nccjie^OBaHHbix npeflCTaBHTeneH 
ceM. Gentianaceae o6jiaAak)T pajioM o6iuhx erpyKTypHbix oco6eHHOCTen: 1) Xxim Hepery- 
jiapHbi no c{)opMe h acHMMeTpHHHbi OTHOCHTejibHO flopcHBeHTpanbHOH och; 2) aaace b 
Han6ojiee mcjikhx acnjiKax hhcjio kjictohhmx sjicmchtob KCHjieMbi h ({jjiosmm jiocTaTOHHO 
BejiHKO, He MeHee HecxojibKHx Tpaxenji h He MeHee HeCKOJIbKHX KOMnnexcoB KjieTKa-cnyT- 
HHK/CHTOBHOTblH 3JICMCHT (KC/C3); 3) HHCJieHHOe COOTHOUieHHe CHTOBHflHblX SJieMeHTOB 
H CHyTHHKOB He aBJiaeTCa TOHHO yCTaHOBJieHHbIM : OflHHaKOBO HaCTO BCTpenaiOTCa CHTO- 
BHflHbie TpyOKH c 1 h 2 cnyTHHKaMH; 4) c{)jio3Ma h KCHJieMa He pa3ipaHH4eHbi Meagjy 
co6oh napeHXHMHbiMH sjieMeHTaMH, aHanorHHHbiMH KaM6nanbHbiM KjieTKaM; 5) kchjicm- 
Haa napeHXHMa OTcyrcTByeT, c{)ji03MHaa napeHXHMa BbipaaceHa, oflHaxo ee kjictkh He 
KaacyTCa CHJibHO OTJiHHaiomHMHca ot kjictok o6KJiajiKH nynKa. 

no jteTajiaM CTpyKTypbi TepMHHanbHOH c{)Ji03Mbi HCCJieflOBaHHbie bh^m Moryr 6biTb 
crpynnnpoBaHbi cjiejiyiomHM o6pa30M. 

1. Han6ojiee MHoroHHCJieHHyio rpynny o6pa3yiOT 12 bhaob: Anagallidium dichoto- 
mum, Blackstonia perfoliata, Centaurium sp., Gentianella azurea , Gentiana decumbens, 
G. fistheri, G. macrophylla, G. tenelia, Gentianopsis ciliata, Halenia corniculata, Loma - 
togonium carrintianum, Lisianthus sp. Hx cnyTHHKH ojHOcaTca k Tax Ha3biBaeMOMy 
opflHHapHOMy THny (ordinary cells), t. e. He hmciot hh xapaKTepHoro anonnacTHoro 
jia6npHHTa H3 BbipocTOB KJieTOHHOH CTeHKH, xax y transfer cells, hh MHoacecTBa iuia3MO- 
jiecMeHHbix nojien, xax y intermediary cells (Ta6ji. I, 6). Hx njiacTHflbi npeacTaBJieHbi 
jieHKonjiacTaMH, no 3TOMy npH3HaKy ohh 6jmace k intermediary cells, >Ibho OTJiHnaiomHe- 
ca ot cnyTHHKOB cnjibHOH BaxyojiH3auHeH, OTcyTCTBHeM CHMnjiacTHnecKHx kohtbktob h 
xopomo pa3BHTbiMH xjioponjiacTaMH kjictkh <J)jio3mhoh napeHXHMbi jih6o oxaHMjiaiOT 
c{)ji03My no KOHTypy nynKa, jih6o 6e3 onpeaejieHHOH chctcmw pacnpeaejieHbi Meacjiy 
cnyTHHKaMH (Ta6ji. I, a). 

2. BTopaa no hhcjichhocth rpynna o6i>ejiHHaeT 4 BHjja: Gentiana algida, G. aquatica, 
G. squarrosa, G. uniflora. Ot nepBOH rpynnbi hx OTJiHnaiOT MHoronHCJieHHbie KpynHbie 
npoTy6epaHUbi kjictohhoh ctchkh b xneTKax-cnyTHHKax (Ta6ji. II). HajiHHHe npoTyOepaH- 
ueB Ha nepBbiii B3rciaji c6jinacaeT sth cnyTHHKH c THnHHHbiMH transfer cells. Ho sth 
npoTy6epaHUbi oneHb cneunc{)H4ecKHe no ^opMe h ro chx nop He BCTpenajiHCb b Jtpyrnx 
TaxcoHax jtByjiojibHbix. KpynHbie, npoTaaceHHbie, cnnpajibHO yjioaceHHbie h pe^xo BeTBa- 
mneca, ohh Oojibine HanoMHHaiOT cnnpajibHbie yrojimeHna btophhhoh oSojiomkh Tpaxenjr 
KCHjieMbi, Heacejin o6bi4Hbie juih transfer cells npoTy6epaHubi (Ta6ji. II, 6). ILiacTHjibi h 
b 3tom THne cnyTHHKOB aBJiaiOTca JieHKonjiacTaMH (Ta6ji. II, 6 ), hto Taxace OTJiHnaeT sth 
KJieTKH ot HopMajibHbix transfer cells. Kjictkh ({jjiosmhoh napeHXHMbi, xaK h b npeflbmy- 
men rpynne pacTeHHH, jih6o pacnojiaraiOTca b BHjie cJ)jio3MHoro oxaHMJieHHa, jih6o 
cjiynaHHbiM o6pa30M pacnpejtejieHbi Meamy pajjaMH KOMnjiexcoB cnyTHHK/cHTOBHjtHbiH 
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3jieMeHT (Ta6ji. II, a). Ha nonepenHOM cpe3e ohh oTjiHHaioTCH ot xneTox Me 3 o<|)Hjuia h 
06 xJiaflXH MeHbUIHMH pa3MepaMH H BblTHHyTOH (|)OpMOH, HO He yJIbTpaCTpyKTypOH. 

3. Bha Swertia obtusa He mojkct 6biTb bxjuohch hh b nepByio, hh bo BTopyio rpynny. 
OTJiHHHTejibHOH nepTOH 3Toro BHfla ot bhjjob o6ewx npeflbwymHx rpynn HBJiaeTCB 
OTcyTCTBHe B CTO MCJIKHX XCHJIXaX KJieTOK (J)JI03MH0H napeHXHMbl (Ta6jl. Ill, a). KiieTKH- 
cnyTHHKH 6jih3kh k op^HHapHOMy THny, oflHOTHnHbie, HecneimajiH3HpoBaHHbie, t. e. h 
6e3 npoTy6epaHueB o6ojiohxh, h 6e3 njia3MonecM; njiacTHflbi cnyrHHKOB — jienxonjiacTbi 
(Ta6ji. Ill, 6). 


06 cy%AeHHe 

CipyKTypHbiH pflA $Ji03MHbix TepMHHajieH y H 3 yneHHbix bhaob Gentianaceae 

CorciacHO nojiyneHHbiM naHHbiM jyui TepMHHajibHOH (Jwiosmm 17 H3yneHHbix bhaob 
Gentianaceae , Bee ohh o6jiaAaiOT onpenejieHHbiM Ha6opoM nepT hphmhthbhocth: Hepe- 
rynapHafl c{)opMa, acHMMeTpna, HeonpenejieHHbiH cocTaB h cooTHomeHHe xjieTOHHbix 
SJieMeHTOB, OTCyTCTBHe CneUHaJIH3HpOBaHHbIX flJIfl TepMHHajibHOH (])JI03MbI JIHCTa CnyTHH- 
kob (transfer cells hjih intermediary cells) h apxo BbipaxceHHOH ^jiosmhoh napeHXHMbl. 
CornacHO xonexcy hphmhthbhocth juih TepMHHajibHOH (JuiosMbi, H3yneHHbie bh^m Moryr 
6biTb BbiCTpoeHbi b cnenyiomeM nopanxe (pnc. 1): HanGojiee npHMHTHBHbiMH npencTaBjia- 
K)Tca c{)ji03MHbie TepMHHajiH Swertia obtusa (pnc. 1, a)\ najiee nneT rpynna bhaob 
(Anagallidium dichotomum, Blackstonia perfoliata, Centaurium sp., Gentiana decumbens, 
G. fischeri, G. macrophylla, G. tenella, G. ciliata, Gentianella azurea, Halenia cornicu- 
lata, Lomatogonium carrintianum, Lisianthus sp.) c TepMHHajWMH, cnyTHHKH KOTopbix He 
HMeiOT npoTy6epaHueB (pnc. 1, 6); Han6ojiee npojtBHHyrbiMH cjienyeT onpejjejiHTb 4 BHjxa 
(Gentiana algida, G. squarrosa, G. uniflora, G. aquatica) c npoTy6epaHuaMH b cnyTHHxax 
TepMHHajibHOH (|)jio3Mbi (pnc. 1, e). CTpyKTypa npoTy6epaHueB najiexa ot thhhhhoh jyifl 
transfer cells, h ee xaxceTCH bosmoxchmm paccMaTpHBaTb xa k qahh H3 paHHHx 3TanoB 
CTaHOBJieHHH transfer cells. IIo naHHbiM A. B. Ciotxhhoh (jihhhoc coo6meHHe), aHajio- 
raHHaa CTpyxTypa npoTy6epaHueB BCTpenaeTca b cnyTHHxax TepMHHajibHOH ({wiosMbi 
Helianthemum arcticum (Grosser) Janch. H3 ceM. Cistaceae nopanxa Violates , xojopoe 
Taxxce BBjixeTCH hctoxobmm jura rpynnbi ceMencTB, HMeiomHx THnHHHbie transfer cells b 
nonxjiacce Dilleniidae. IIocjienoBaTejibHOCTb THnoB cnyTHHXOB, HaGjiionaeMaH b Gentia¬ 
naceae (pnc. 1), xaxceTCB xopomo HJunocTpHpyiomeH sbojhouhio transfer cells Ha paHHHx 
STanax CTaHOBJieHHx. Ta xce nocjiejjOBaTejibHOCTb H3yneHHbix bhjiob BbicTpaHBaeTca h no 
npH3HaxaM flH({)({)epeHUHpoBaHHOCTH (Jjjiosmhoh napeHXHMbl: y Swertia OHa OTcyrcTByeT, 



a 6 6 


Phc. 1. CTpyKTypHbiH pjw (}mo3MHbix TepMHHajien y myneHHbix npeacTaBHTejieH ceM. Gentianaceae. 

a — Swertia obtusa; 6 — Anagallidium dichotomum, Blackstonia perfoliata, Centaurium sp., Gentiana azurea, G. decum¬ 
bens, G. fischeri, G. macrophylla, G. tenella, Gentianopsis ciliata, Halenia corniculata, Lomatogonium carrintianum, Lisia¬ 
nthus sp.; e — Gentiana algida, G. aquatica, G. squarrosa, G. uniflora. 
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b caeayiomeii rpynne H3 12 bhaob OHa MHHHMajibHo OTJiHHHMa ot cnyTHHKOB, h y 4 
HaH6ojiee npoaBHHyTbix bh^ob pa3HHHHa (Jjhosmhoh napeHXHMbi h cnyTHHKOB CTOJib 
BbipaXCeHbl, HTO AHarHOCTHKa 3THX XJieTOHHblX THIIOB He BbI3bIBaeT npo6jieM (pHC. 1). 

HccjieflOBaHHbie hbmh bh^w Gentianaceae npHHaaaeacaT noaceM. Gentianae , 3a 
HCKJnoneHHeM Lisianthus sp., OTHOcameroca k noaceM. Potaliae (TaxTaaxcaH, 1987). flBa 
noflceMeiiCTBa — Heliae h Voyriae — He 6buiH oxBaneHbi HauiHM nccaeaoBaHHeM. B 
jiHTepaType Taxace HeT aaHHbix o CTpoeHHH TepMHHaabHOH ({wiosMbi bhaob, OTHOcamHXca 
K flaHHbIM TaKCOHaM. Ho flaxce Ha OCHOBaHHH 3TOH HenOJIHOH HH(J)OpMaUHH MOXCHO 
npeanoaoacHTb, hto b ceM. Gentianaceae aoMHHHpyeT npHMHTHBHbiH anonjiacTHbiH THn 
TepMHHajibHOH (J)ji03Mbi (2A). FIpoTy6epaHUbi o6ojiohkh b xaeTxax-cnyTHnxax noxa 
o6HapyxceHbi TOJibKO b poae Gentiana. B cbb3H c onncaHHbiMH ocoOeHHOCTaMH TepMH- 
HajibHOH c|)ji03Mbi caeayeT oOpaTHTbca k B3anM00TH0ineHHaM stofo ceMewcTBa c TeMH 
ceMencTBaMH nopaaxa Gentianales , rae BCTpenaeTca npoaBHHyTbin BapnaHT transfer cells. 

nojioxeHHe ceM. Gentianaceae b «anoruiacTHOM» 
paay 3BOJ1IOHHH TepMHHajibHOH $JI03MbI 

IlojiyHeHHbiH MaTepnaa xapaxTepH3yeT Bee H3yneHHbie bhaw Gentianaceae xax BecbMa 
npHMHTHBHbie. IlpH cpaBHeHHH TepMHHajibHOH (J)ji03Mbi Gentianaceae h ccmchctb, Bbico- 
xocneuHajiH3HpoBaHHbix b othoihchkh CHMnjiacTHOH (THn IB — Acanthaceae, Lamia- 
ceae, Gesneriaceae) jih6o anonaacTHon (THn 2B — Asteraceae, Boraginaceae, Solana - 
ceae) 3arpy3XH, oneBHaHa aHuecTpaabHOCTb Gentianaceae ana noaKJiaccoB Lamiidae h 
Asteridae b ueaoM (cm. TaOanuy; pnc. 2). IlpH3HaxH, xapaxTepHbie ana npoa»HHyTbix 
anonjiacTHbix TaxcoHOB, Taxne xax npoTy6epaHUbi o6ojiohxh cnyTHHXOB, xneTXH (fiaosM- 
Hoii napeHXHMbi, yace HaMeneHbi, ho Ha caMOM HanaabHOM 3Tane CTaHOBJieHHa. Pasannna 
TepMHHajibHOH ({wiosMbi Gentianaceae h npHMHTHBHoro CHMnaacTHoro (1A) THna, npea- 
CTaBaeHHoro b ceMencTBax Araliaceae, Fagaceae, Moraceae, Salicaceae , Taxace yace 
BbipaaceHbi. Y OoabniHHCTBa npeacTaBHTeaeii Gentianaceae xneTXH-cnyTHHXH b Menxnx 
acnaxax coceacTByiOT c 6oaee nan MeHee hctxo BbipaaceHHbiMH xneTxaMH (Jmosmhoh 
napeHXHMbi. B npHMHTHBHOM CHMIUiaCTHOM THne XJieTXH (J)a03MH0H napeHXHMbi OTCyT- 
CTByioT. OTHomeHHe KC/C3 b npHMHTHBHOM CHMnjiacTHOM THne BapbHpyeT b npeaeaax 
1/1—1/3, y Gentianaceae , xax h b npoaBHHyTOM anonjiacTHOM THne, oho npnOanacaeTca 
x 1/2 (cm. TaOanuy). KpoMe Toro, ana THna 1A xapaxTepHbi aoBoabHO MHoroHncaeHHbie 
(ao 10 Ha nonepeHHbiH cpe3 xneTXH-cnyTHHxa) HeOoabinne (H3 5 — 10 naa3MoaecM) 
naa3MoaecMeHHbie noaa, coeaHHaiomne xneTXH-cnyTHHXH c xaeTxaMH oGxaaaxn nynxa. 
B cnyTHHxax H3yneHHbix BHaoB Gentianaceae iuia3MoaecMbi BCTpenaiOTca oneHb peaxo: 
anuib y Centaurium sp. h Lisianthus sp. oOHapyaceHbi HeOoabiune rpynnbi H3 Hecxoabxnx 
naa3MoaecM. 

KaeTXHrenyTHHXH b acnaxax npeacTaBHTeaen Gentianaceae Hapaay c npHMHTHBHbiMH 
npH3HaxaMH hmciot h paa npoaBHHyTbix. riaacTHabi xaeTOx-cnyTHHxoB Gentianaceae 
npeacTaBaeHbi ncxaiOHHTeabHO aenxonaacTaMH. Taxon ace THn naacTHa H3BecTeH aaa 
Been CHMnaacTHOH hhhhh (cm. TaOanuy), npnneM ee hctoxh caa6o H3yneHbi. Co 
cnyTHHxaMH anonaacTHon jihhhh cxoacTB 3HaHHTeabHO Ooabine. H xax HanOoaee BaacHbiH 
npH3Hax ana OTHeceHHa TepMHHajibHOH c{)ao3Mbi Gentianaceae x stoh hhhhh caeayeT 
paccMaTpHBaTb Haanane y Hecxoabxnx BHaoB ( Gentiana algida , G. aquatica, G. squarro- 
sa, G. uniflora) oOuinpHon no BeanHHHe, ho npHMHTHBHon no opraHH3auHH h noa»nac- 
hocth CHCTeMbi npoTyOepaHueB. Flo coBoxynHOCTH npH3HaxoB TepMHHaabHyio (J)ao3My 
Bcex H3yneHHbix npeacTaBHTeaen ceM. Gentianaceae caeayeT othccth x npnMHTHBHOMy 
anonaacTHOMy (2A) THny (acnMMeTpHHHOCTb b pacnoaoaceHHH OaoxoB KC/C3, 3Hann- 
TeabHoe xoannecTBO xaeTOx aaace b HanOoaee Meaxnx acnaxax, HeperyaapHOCTb h 
«6ecnopaaoHHOCTb» nepeaoBaHHa cnyTHHXOB c xaeTxaMH cjjaosMHOH napeHXHMbi, caaSaa 
anc{)(|)epeHUHauHa (f)ao3MHon napeHXHMbi, o6pa30BaHHe npoTyOepaHueB xaeTOHHOH 060- 
aoHXoft cnyTHHXOB Toabxo HeOoabiuHM nncaoM BnaoB). HaHaeHHbie cpean BHaoB pa3aHana 
xapaxTepn3yioT CTpyxTypHbiH anana30H 3Toro THna h B03M0acH0CTH 6oaee apoOHoro 
aeaeHHa Ha noaTHnbi. TepMHHaabHaa ^nosMa Taxoro ypoBHa cneunaansaunn h c TaxHM 
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Phc. 2. PacnpeneneHne thiiob TepMHHaJIbHOH (Jyi 03 Mbi, BbmeneHHbix no Gamalei et al. (1999), cpean ochob- 
Hbix nopJWKOB no^KJiacca Lamiidae corjiacHO cncTeMe MamojiHO({)HTOB A. JI. Taxia^xoma (1987). 


ace npHMepHO CTpyKTypHbiM jmana30H0M HaimeHa h y npeflCTaBHTejien ceMencTB, 3aHH- 
Maiomnx aHanorHHHoe nojioaceHHe b ocHOBaHHH apyrax nojjxnaccoB (npejmapHTejibHbie 
flaHHbie A. B. Ciotxhhoh jyifl npejjCTaBHTejieH ceMencTB Rosaceae, Brassicaceae, Saxi- 
fragaceae , ycTHoe coo6meHHe). Ochobhoc otjihhhc TepMHHanbHOH c|)ji03Mbi bhaob Gen- 
tianaceae ot toh, xoTopaa onncaHa jura bh^ob nepeHHcneHHbix ccmchctb, othochtca k 
CT pyKType njiacTHjmoro annapaTa xneTOx-cnyTHHXOB! y npeflCTaBHTenen Gentianaceae 
3to JieHKonjiacTbi, a y npeflCTaBHTenen Rosaceae, Brassicaceae , Saxifragaceae — name 
xjioponjiacTbi. 

MaTepwajibi, nojiyneHHbie juih bhjiob Gentianaceae , noKa3biBaiOT, hto npoTy6ep£mbi 
KJieTOHHOH o6ojiohkh b xneTxax-cnyTHHxax noHBJiaiOTca HHoma Ha cpaBHHTejibHO hh3khx 
ypOBHHX OpraHH3aUHH TepMHHaJIbHOH (fuiOSMbl JIHCTa JJByflOJIbHblX paCTeHHH. 3to He 
TOJibKo He KOMnpoMeTHpyeT, a cxopee ycHjiHBaeT h jmarHOCTHHecxoe, h cjjHnoreHeTHHec- 
KOe 3Ha4eHHe 3TOFO npH3Haxa JJJIfl pa3ipaHHHeHH5l npHMHTHBHbIX H npO^BHHyTblX THnOB 
b anonjiacTHOM p5my. CTpyxTypa npoTy6epaHueB y Gentianaceae oneHb cneunc{)HHHa. 
Cxopee Bcero, OHa OTpaacaeT oahh H3 paHHHX peummsoB noHBjieHHH 3Toro npH3Haxa b 
3BOJHOUHH TepMHHanbHOH c{)jio3Mbi, xoraa CTpyxTypa anonjiacTHoro Jia6npHHTa eme He 
cjioacHJiacb oxoHnaTejibHO. AHanorHHHan CTpyxTypa yace HaimeHa y npejicTaBHTejieH 
Cistaceae , h MoacHO npejmojioacHTb, hto OHa 6yjjeT HaftneHa b paae .npyrax TaxcoHOB, 
jieacamnx Ha oahom ypoBHe c Gentianaceae. riapajmejibHoe B03HHXH0BeHHe stoto 
npH3Haxa b TaxcoHax ommaxoBoro ypoBHH pa3JiHHHbix nomenaccoB noflTBepamaeT o6myio 
3aXOHOMepHOCTb CTaHOBJieHHH JiaHHOIX) THna TepMHHanbHOH (})JI03MbI. 

HajiHHHe npoTy6epaHueB b xneTxax-cnyTHHxax MHornx poaoB Solanaceae, Boragina- 
ceae, Polemoniaceae (THn 2B, pnc. 2) HBjraeTCfl xapaxTepHbiM, ho Heo6a3aTejibHbiM 
npH3HaxoM hx TepMHHaJIbHOH (})jio3Mbi. 3axoHOMepHOCTH ero BCTpenaeMOCTH cpejm sthx 
ceMencTB (Pate, Gunning, 1969; Gamalei, 1989; Sjutkina et al., 1996) eme pa3 nojtTBep- 
ameHbi HaMH. Ilo o6men cxeMe opraHH3auHH TepMHHanbHaa c{)jio3Ma b sthx TaxcoHax 
HecoMHeHHO npHHajyieacHT x npoflBHHyroMy anonjiacTHOMy THny. OneBHjmo cxoactbo 
opraHH3auHH TepMHHaJIbHOH c|)jio3Mbi y npejiCTaBHTejieH ceMencTB Solanaceae, Boragina- 
ceae, Polemoniaceae. Yxa3aHHafl rpynna ceMencTB npeflCTaBJiaeT 3aBepuiaiomHH 3 Tan 

3BOJHOUHH TepMHHaJIbHOH C|)JI03MbI 3axpbITOTO THna. Hx C|)n03MHbie TepMHH3JIH - 3TO 

BbICOXOCneUHaJIH3HpOBaHHbie CTpyXTypbl. H eCJIH B HHX HHOma MHHHMaJIbHO pa3BHT OflHH 
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H3 nporpeccHBHbix npH3HaKOB (npoTy6epaHUbi kjictohhoh oOojiohkh cnyTHHKOB), sto He 
MeHneT o6mero BnenaTJieHHJi npoflBHHyTOCTH no coBOKyimocTH Bcex npH3HaKOB. 

HanHHHe hjih OTcyTCTBue npoTy6epaHueB y KOHKpeTHbix npejtCTaBHTejieH sthx ce- 
MencTB hjih b KOHKpeTHbix 3KOJiorHHecKHx ycjioBHHX, CKopee Bcero, cnenyeT paccMaTpn- 
BaTb KaK KOJIHHeCTBeHHblH npH3HaK, OTpaxealOmHH HHTeHCHBHOCTb TpaH3HTa CaxapOB 
nepe3 KJieTKH-cnyTHHKH. 3KcnepHMeHTanbH0 noxa3aHO, hto y HeKOTopbix bh^ob sthx 
ceMencTB pa3BHTHe npoTy6epaHueB b oOojioHxe moxcct ObiTb CTHMynnpoBaHO H3MeHeHH- 
hmh c{)aKTopoB cpeflbi ( Nicotiana : Inamdar, Murthy, 1981). IlpeflCTaBHTejiH Gentianaceae , 
Tax xce Kax h apyrax aHuecTpanbHbix juih cooTBeTCTByiomHx nojuenaccoB ceMeiicTB, 
neMOHCTpHpyiOT paHHHe 3Tanbi CTaHOBjieHHH anonjiacTHoro THna. IIosTOMy 3jtecb bo3mo>k- 
ho noHBjieHHe xaxoro-JiHOo oflHoro 6ojiee nporpeccHBHoro npH3Haxa (o6pa30BaHHe 
npoTy6epaHueB hjih pa3BHTHe xjioponjiacTOB b KJieTKax-cnyTHHKax) Ha ^ 0He oGmen 
npHMHTHBHOCTH. 3th c{)aKTbi corciacyiOTca c npencTaBJieHHHMH o reTepo6aTMHH npH3Ha- 
KOB, B TOM HHCJie H cpeflH OTHOCHTCJIbHO npHMHTHBHbIX TaKCOHOB (TaXTaA>K5IH, 1970). 

BjiH3Koe poncTBO Gentianaceae c KopHeBbiM jyia nojjKJiacca ceM. Loganiaceae 
(TaxTaaxcHH, 1987) He HCKJHonaeT oOHapyxceHHa b nocJieflHeM npHMHTHBHbro CHMnjiacT- 
hoto THna TepMHHanbHOH c{)Ji 03 Mbi. B nopa^Ke Rubiales ecTb HecKOJibKO TaxcoHOB c 
nponBHHyTbiM cHMnjiacTHbiM THnoM (THn IB, pnc. 2). K coxcajieHHio, HaM He yaajiocb 
noxa HeejieAOBaTb hh oahoto npejjCTaBHTejra ceM. Loganiaceae. HccjiejjOBaHHe npejjCTa- 
BHTejien 3Toro ceMencTBa b OyaymeM bo3moxcho noflTBepflHT npaBHJibHOCTb 3Toro npejj- 
nojioxceHHH. Ha MaTepnajie bhaob ceM. Loganiaceae b TaxoM cjiynae moxcho 6yaeT yBHAeTb 
eme 6ojiee aHuecTpajibHbin ypoBeHb, HjuiiocTpHpyiomHH nepBbie iuara AHBepreHTHOH 
3BOJHOUHH TepMHHanbHOH (JxnosMbi b cHMnjiacTHOM h anonjiacTHOM HanpaBjieHHHX. 

'ABTopbi nojib3yioTCH B03M0)KH0CTbi0 Bbipa3HTb OjiaroaapHOCTb P. B. KaMejiHHy, 
A. VL. LLlMaxoBy, 10. A. HBaHeHKo 3a noMomb b c6ope h onpeaejieHHH pacTeHHH. 

Pa6oTa BbinojiHena npn nojwepxcxe PoccHHcxoro $OHfla 4)yHflaMeHTanbHbix Hccjie.no- 
BaHHH (npoeKTbi N° 59-04-11043a h N« 98-04-49892). 
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SUMMARY 


The structure of leaf terminal phloem in 17 species of Gentianaceae family has been studied by 
electron microscopy. Structure of terminal phloem of studied species was described and analyzed. 
Structural row observed in this family was compared with well-known primitive and advanced 
structural variants of terminal phloem. As a result the range of Gentianaceae structural variations 
is described as a sequence of apoplastic type evolutionary development. 

Terminal phloem of Swertia obtusa is the most primitive and probably the most related to 
ancestral (0) type. Terminal phloem of another 12 species studied — Anagallidium dichotomum, 
Blackstonia perfoliata, Centaurium sp., Gentiana azurea, G. decumbens, G. fischeri, G. macrophylla, 
G. tenella, Gentianopsis ciliata, Halenia corniculata, Lomatogonium carrintianum, Lisianthus sp. — 
is comparable with primitive apoplastic type (2A). Other 4 species — Gentiana algida, G. squarrosa, 
G. uniflora , G. aquatica — have a special advanced feature numerous cell wall ingrowths in 
companion cells. Development of cell wall ingrowths is connected with intensity of phloem loading 
from the apoplast. These species are the most advanced on this feature among Gentianaceae. In 
spite of the progress in establishment of cell wall ingrowths specific for apoplastic species, the 
terminal phloem of these species seems to be rather primitive. 
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CHCTEMATHHECKOE IIOJIOXEHHE CEMEHCTB TRILLIACEAE, 
SMILACACEAE, HERRERIACEAE, TECOPHILAEACEAE, DIOSCOREACEAE 
H OET>EM H (DHJIOrEHHH IIOPflflKA ASPARAGALES (no flAHHbIM 

CTPyKTYPbl CEMflH) 

G. H. OGANEZOVA. SYSTEMATIC POSITION OF THE TRILLIACEAE, SMILACACEAE, HERRERIACEAE, 
TECOPHILAEACEAE, DIOSCOREACEAE FAMILIES AND THE VOLUME AND PHYLOGENY OF THE 
ASPARAGALES (BASED ON THE SEED STRUCTURE) 

Ha ocHOBaHHH H 3 yneHHH CTpyKTypbi ccmchh oGocHOBbiBaeTca o6i>eM nopaaica Asparagales HannopaoKa 
Asparaganae sensu Oganezova (OraHe30Ba, 1989). H 3 HHCJia H3yneHHbix TaKcoHOB b ero cocrraB BKjnonaiOTca 
ceMencTBa Asparagaceae s. 1., Luzuriagaceae, Dracaenaceae s. 1., Hypoxidaceae, Phormiaceae, Blandfordiaceae, 
Herreriaceae, Smilacaceae. IlojiyHeHHbie aaHHbie no3BOJiaiOT comacHTbca c BbwejieHHeM ceM. Trilliaceae b 
caMO^ToaTejibHbiH nopaaoK Trilliales. CeM. Dioscoreaceae Bbwenaerca b nopajiOK Dioscoreales HaanopaoKa 
Dioscoreanae. 06i>eM ceM. Tecophilaeaceae ocrajica HeacHbiM, ho no aaHHbiM CTpyKTypbi ceMeHH npH3HaHa ero 
6jiH30CTb c pojiCTBOM cnapxeBbix — nop. Tecophilaeales BiuiiOMeH b Haanopaaox Asparaganae Hapaay c 
nopajiKaMH Asphodelales, Asparagales h Trilliales. 

KjnoneBbie cjiOBa: Asparagales, Asparaganae, Dioscoreanae, 4>HJioreHHa. 

B npeflbwymen nySjiHKauHH (OraHe30Ba, 2000) mhoio npeflcraBJieHO flOCTaTOHHO 
apryMeHTHpOBaHHoe MHeHHe b nojib3y 6ojiee uinpoKoro, neM sto npHHRTo mhothmh 
apyrHMH coBpeMeHHbiMH HCCJienoBaTejiHMH (Huber, 1969; Dahlgren et al., 1985; TaxTajt- 
xcrh, 1987; Takhtajan, 1997), noHHMaHHR o6T»eMa ceM. Asparagaceae. TaM ace H3JioxceHbi 
HCTOpHR Bonpoca h ocHOBHbie npoSjieMbi, CBR3aHHbie c 3toh rpynnoH pojjCTBa. Bot 
y3JI0Bbie MOMeHTbl 3TOH JJHCKyCCHH. 

CnapxceBbie npH3HaBajmcb b xanecTBe caMocTORTenbHoro ceMencTBa eme J. Lindley 
(1853), hto 6mjio npHHRTO J. G. Baker (1875). Ho o&beM stoh rpynnbi b hx npe^CTaB- 
jieHHH 6 mji BecbMa cnopHbiM. B ee cocTaB Hapnny c co6ctbchho cnapxceBbiMH BKJnonajiHCb 
pOflbl H3 .apaueHOBbIX, JiyKOBblX, (J)OpMHeBbIX B HX COBpeMeHHOM nOHHMaHHH. 

CncTeMa jiHJieiiHbix A. Engler (Engler, Prantl, 1888) nojiyHHjia Taxoe uiHpoKoe h 
MHorojieTHee npH3HaHHe cpe^H 6oTaHHKOB, hto nonbrnca J. P. Lotsy (1911) bhccth 
K oppeKUHio b npeACTaBjieHHR o rpynnax po,acTBa oflHoaojibHbix npouuia itohth He3aMe- 
neHHOH. H. Huber (1969), onHpaacb Ha aaHHbie CTpyKTypbi ceMHH, noBTOpHJi nonbiTKy 
Lotsy. Oh pa3^po6wji ceMeiicTBO JiHJieHHbix b noHHMaHHH OHrciepa Ha mhoxccctbo (xxriee 
MeJIKHX CaMOCTOHTejIbHbIX CeMeHCTB. HeKOTOpbie H3 HHX CXOflHbl C TaKOBbIMH y Lotsy 
(1911). Eoxiee Toro, orpoMHoe ceM. Liliaceae sensu Engleri (Engler, Prantl, 1888) BMecTe 
c HexoTopbiMH npyrHMH TaxcoHaMH 6buio pa3jtejieHO hm Ha oTAejibHbie nopaflKH. Huber 
HOMeHKJiaTypHo He y3aK0HHJi npejuioxceHHbie hm TaKCOHOMHHecKHe nepecTpOHKH, ho 
nOCKOJIbKy HMeHHO B 3TH rOflbl OflHOnOJIbHbie CTaJIH oOteKTOM 6oJIbUIOrO BHHMaHHR 

CHCTeMaTHKOB, rnnoTe3a Huber crana b ueHTpe flHCKyccHH no ojtHojtojihHbiM. A nocne 
ny6jiHKauHH R. Dahlgren h H. Clifford (1982), KOTopbie bo mhofom cjiejjOBajiH Huber, 
HOBbie npencTaBjieHHH 0 JiHJieHHbix CTajiH CBepniHBUiHMCH c{)aKTOM. Bee flajibHeniiiHe 
pa3pa6oTKH KacaiOTca yTOHHeHHR o6T»eMa CeMeHCTB, BbwejieHHbix H3 Liliaceae sensu 
Engleri h 6jih3khx k hhm Amaryllidaceae, Iridaceae h HexoTopbix apyrax, a Taxxce hx 
poncTBeHHbix CBR3eH, t. e. ycTaHOBJieHHa rpaHHu nopaflKOB, HajjnopfljjKOB h npyrax 
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KpynHblX TaKCOHOB. OflHHM H3 TBXHX HOBbIX nOpHflKOB, npejUlOXCeHHbIX Huber, HBJIHeTCH 
nop. Asparagales. B ero cocTaB, corciacHO Huber (1969), BxoaaT Asparagaceae, Rusca- 
ceae, Rhipogonaceae, Smilacaceae, Philesiaceae, Luzuriagaceae, Petermanniaceae, Con - 
vallariaceae, Dracaenaceae, Nolinaceae, Herreriaceae. 3tot o6i>eM npHMepHo cootbct- 
vTByeT no^ceMeucTBaM Asparagoideae, Ophiopogonoideae, Luzuriagoidxae, Herrerioi- 
ieae, Smilacoideae, Dracaenoideae ceM. Liliaceae sensu Engleri. Daj^gren c coaBT. 
1985) pacnmpaiOT o6i»eM nopaaxa, Bxjnonaa b ero cocTaB xpoMe BbimenepeHHCJieHHbix 
'eMeucTB (HHoraa noHHMaeMbix 6ojiee apo6Ho) Taxace ceMeiicTBa Asteliaceae, Hangua - 
xaceae, Dasypogonaceae, Calestasiaceae, Blandfordiaceae, Xanthorrhoeaceae, Agava - 
eae, Hypoxidaceae, Tecophilaeaceae, Cyanastraceae, Eriospermaceae, Ixioliriaceae. 
\. JI. TaxTaaacaH (1987) xpoMe coSctbchho cnapaceBbix b nop. Asparagales bkjikdhhji 
eMencTBa Dracaenaceae, Nolinaceae, Herreriaceae, Asteliaceae, Hanguanaceae. Bno- 
jie^cTBHH (Takhtajan, 1997) o6i>eM nopaaKa 6bui paciunpeH 3a cneT npH3HaHHa caMoc- 
OHTejibHocTH HexoTopbix ceMeHCTB h BXjnoneHHH HOBbix TaxcoHOB, tbxhx xax Ophiopo - 
onaceae, Blandfordiaceae, Dianellaceae, Doryanthaceae, Asphodelaceae, Aloeaceae, 
Xnthericaceae, Aphyllanthaceae. 

R. P. Thorne (1992) npHHHMaeT stot nopaaox npnMepHO b tom ace o6i>eMe, hto h 
) ahlgren c coaBT. (1985). 

MHorne H3 BbimenepeHHCJieHHbix TaxcoHOB mhoio H3yneHbi. flaHHbie cpaBHHTejibHO- 
HaTOMHHecxoro HccneaoBaHHa nnoaoB h ceMaH no3BOjiHJin MHe o6i>eaHHHTb b nop. 
sparagales Taxne ceMencTBa, xax Asparagaceae s. 1., Luzuriagaceae, Dracaenaceae s. 1., 
lypoxidaceae, Phormiaceae s. 1., Blandfordiaceae, Smilacaceae, Trilliaceae. CeM. As - 
hodelaceae s. 1., no nojiyneHHbiM aaHHbiM, oxa3ajiocb oneHb 6jih3xhm k ceMencTBaM 
maryllidaceae h Hyacinthaceae , h sth TaxcoHbi o6T>eaHHajiHCb b nop. Asphodelales. 
’eM. Dioscoreaceae BbiaejiHJiocb b caMOCToaTenbHbiH nop. Dioscoreales (OraHe 30 Ba, 
989). 

Hacroamaa paSoTa aBJiaerca eme oahoh nonbiTxon yTOHHeHHa o6i>eMa nop. Aspara- 
ales b cbb3h c npHBJieneHHeM HOBbix aaHHbix no HexoTopbiM cnopHbiM rpynnaM 3Toro 
oacTBa. H3yneHbi npeacTaBHTejiH ceMencTB Trilliaceae (Trillium L.), Smilacaceae ( Smi- 
ix L.), Dioscoreaceae (Dioscorea L., Tamus L., Borderea Miegeville), Herreriaceae 
Herreria Ruiz, et Pav.), Tecophilaeaceae (Lanaria Ait., Walleria J. Kirk.). flaHHbie no 
TaejibHbiM poaaM sthx ceMeiicTB — Paris, Odontostomum — nySjinxoBajiHCb paHee 
3raHe30Ba, 1981a, 19876), ho npHBJieneHbi x ^paBHeHHio n b stoh pa6oTe. BceVni 
^MencTBa othochtch k ojinro- h MOHOTnnHbiM, a H3yneHHbie poaw aBJiaiOTca xjnoneBbiMH 
na hhx. Tonbxo npeacTaBJieHHOCTb ceM. Tecophilaeaceae HeaocraTOHHo yaoBJieTBopH- 
'jibHa. Ho, yHHTbiBaa peaxocTb b xojuiexunax npeacTaBHTejien stoh rpynnbi, a conjia 
33MoacHbiM npHBJienb x o6cyxcaeHHio h 3tot Matepnaji. PaHee npoBeaeHHbie HccneaoBa- 
na no3BOJiaiOT cpaBHHTb CTpyxTypy ceMaH b BbimeHa3BaHHbix ceMencTBax h b ceMencTBax 
anthorrhoeaceae, Asphodelaceae, Dracaenaceae, Agavaceae, Asteliaceae, Phormiaceae, 
ypoxidaceae, Amaryllidaceae, Blandfordiaceae, Hyacintaceae, Taccaceae (OraHe30Ba, 
982, 1987a, 6, 1990, 1995). 

E. H. HeMHpOBHH-flaHHeHxo (1985) b cnpaBOHHOM H3aaHHH «CpaBHHTejibHaa aHaTo- 
m ceMaH» Ha ocHOBaHHH opHrHHajibHbix h jiHTepaTypHbix aaHHbix aaeT o6o6meHHoe 
iHcaHHe oco6eHHOCTen ceMeHH ana ceMencTB Herreriaceae, Tecophilaeaceae. CxoaHaa 
iboTa caenaHa B. H. Tphc|)ohoboh (1985) ana ceM. Trilliaceae, T. A. KoMap (1985) — 
la ceM. Smilacaceae , JI. P. FleTpoBOH h JI. K. Cac{)HHOH (1985) — ana ceM. Dioscore - 
eae. 3th MaTepnajibi noapo6HO ocBemeHbi b TexcTe. B HacToamen pa6oTe Hcnojib3o- 
jiacb o6biHHaa MeToanxa H3yneHHa ceMaH (h iuioaoB). MaTepnajiOM cayacHJiH nnoabi h 
M eHa acHBbix pacTeHHH, co6paHHbie b npnpoae hjih B3aTbie H3 KoanexuHH 6oTaHHHecxHx 
aoB, rep6apHbie o6pa3Ubi, a Taxace npHCJiaHHbie no oGmchhmm xaTajioraM. IIpoHcxoac- 
Hne MaTepnajia npHBoaHTca b TexcTe. flna ceMaH, nojiyneHHbix no aenexTycaM, nojiHaa 
iTauna npOH3BoanTca TOJibxo npn nepBOM ynoMHHaHHH, aanee yxa3biBaeTca tojibxo roa 
aaHna aenexTyca. 



Pe3yjibTaTbi HccjieaoBaHHH 


Trillium. Oahh H3 4 poaoB ceM. Trilliaceae. Bnabi stoto poaa (hx okojio 30) 
npoH3pacTaiOT b TeHHCTbix cbipwx jiecax. Apean poaa Trillium oxBaTbiBaeT oSjiacTH ot 
3anaaHbix THManaeB ao ^Iiiohhh, KaMHaTXH h CeBepHOH AMepHKH; Ha BOCTOHHoa3HaT- 
cxyio nacTb apeana npHxoaHTca jiHuib 5 bhaob (Takahashi, 1983). ILioa aroaa hjih 
xopoSonxa. no HaSjiiOAeHHHM M. Mesler, L. Karen (1983), npoBeaeHHbiM b KaJiH(j)opHHH 
Haa Trillium ovatum , MHpMexoxopHbiH cnoco6 pacnpocTpaHeHHH, xapaxTepHbin bhaob 
poaa, HeaocTaToneH ana pacninpeHna apeana. B Tenjibix cyxnx MecTOoSHTaHHax MypaBbH 
oxotho pacTacKHBaiOT ceMeHa Trillium, ho snaiiocoM npn nepeHoca OTpbiBaeTca ot 
ceMeHH, h noTOMy SojibiiiHHCTBO ceMHH ocTaeTca b6jih3h MaTepHHCKHX oco6en. B 6ojiee 
xonoAHbix TeHHCTbix caaax, rae MypaBbH OTcyTCTByioT, ceMeHa pacnpocTpamnoTca 6ojiee 
naccHBHbiM o6pa30M. EaHaHOBbin cjiH3eHb, noeaaiomHH snanocoM, BbiSHBaeT ceMeHa H3 
iuioaob, yaapaa hx o 3 eMJiio. ABTopbi aenaiOT bmboa o btophhhocth MecTooOHTaHHH bhaob 
Trillium b TeHHCTbix xojioahmx Jiecax, Tax xax 3aecb MHpMexoxopna He Morna sbojhoh- 
poBaTb. 3tot bmboa npoTHBopeHHT BbiBoay R. Berg (1958), xoTopbiii cnHTaeT, hto nnoa 
xopo6onxa, b kotopom snanocoM ceMHH Trillium noJiynaeT HanSojibrnee pa3BHTHe, 
BTopHHeH He TOJibKO ana poaa, ho h ana ceM. Trilliaceae BooSme. Huber (nepcoHaJibHoe 
coo6meHHe Dahlgren et al., 1985, cTp. 132), onnpaacb Ha paSoTy Berg (1958), npHiuen 
x BbiBony o nepBHHHOCTH nnoaa aroaa ana Bcero poacTBa cnapxceBbix — nop. Asparagales. 

H 3 yneHbi: HOTapxTHHecxne bham T. sessile L., T. cernuum L., T. nivale Riddell, 
T. stylosum Nutt. — Bee o 6 pa 3 Ubi H 3 BejmxoSpHTaHHH, flaHAH (Scotland, Dundee Bot. 
Gard. Index. Seminum, 1979); axnaHTHHecxo-ceBepoaMepHxaHcxHH bha T. erytrocarpum 
Michx. — Pocchh, MocKBa (Cnncox ceMaH TEC, 1980); HopBerna, Ocjio (Ind. Sem. Bot. 
Gard. Univ. of Oslo, 1980); ceBepoaMepnxaHcxHH bha T. tschonoskii Maxim. — TepMa- 
hi «, EepjiHH (Humbold-Univ. In-t Biol. Speziella Bot. und Arboretum Ind. Sem., 1986); 
caxajiHHO-xoKKanncKHH T. kamtschatcense Ker-Gawl. — Pocchh, lOxcHOcaxajiHHcx (Eot. 
can, CnncoK ceMaH, 1982). 

no aaHHbiM Berg (1962), poa xapaxTepH3yeTca MHoronHCJieHHbiMH xpaccHHyuejuiaT- 
humh, aBynoKpoBHbiMH ceMa 3 anaTxaMH, noaoSHbiMH TaxoBbiM y bhaob Paris (OraHe30Ba, 
1981a). 

Y H3yneHHbix bhaob nnoa aroaa c MHoroHHCJieHHbiMH ceMeHaMH. 3pejibie ceMeHa 
npoaojiroBaTbie, c 6okob cnjiiocHyTbie co crciaxceHHbiMH peSpaMH, cBeTjio-xopHHHeBbie c 
He 6 ojibniHM apHjuioHaoM Baojib pac|)e. CnepMoaepMa — npoH3BOAHoe o6ohx HHTeryMeH- 
tob (pnc. 1, A). 3x30TecTa H3 TaHreHTajibHO yanHHeHHbix, OBajibHbix KjieTOK c yrojimeH- 
humh KJieTOHHbiMH CTeHKaMH. Ejih3 pac|)e Me30TecTa pa3pacTaeTCH b xpynHoxjieTOHHyio 
TxaHb apHjmoHaa. B ero xneTxax OTMeneHbi xanjiH Macna, cmnoHAbi. Hhcjio cnoeB TecTbi 
anecb aocTHraeT 8 —9. 3HA0TecTa Taxxce coctoht H3 TaHreHTajibHO BbrraHyTbix xneTox c 
yroJimeHHOH HapyxcHOH xjictohhoh ctchkoh, b xoTopon HaxanjiHBaioTCH (J)jio 6 ac|)eHbi. 
TerMeH H3 2 cnoeB y3KHx cxcaTbix KJieTOK, b xneTOHHbix CTeHxax h nonocTax xoTopbix 
OTMeneHbi $jio 6 ac|)eHbi. KyTHKyjibi tohxhc. CTpyxTypa SHaocnepMa Ta ace, hto y bhaob 
Paris , npeacTaBJieHa xneTxaMH c He3HaHHTCJibH0 yrojimeHHbiMH CTeHxaMH, HanoMHHaio- 
luhmh yrojiKOByio KOJineHXHMy, nop noHTH HeT. 3anacaiOTca rnaBHbiM o6pa30M 6cjikh, 
ecrb cjienbi Macen. KpaxMan, o kotopom cooSmaJiH Huber (1969) h TpHc{)OHOBa (1985), 
He oSHapyxeH. 3apoAbini HeaH(|)(|)epeHUHpOBaHHbiH (OraHe30Ba, 1993). 

S mil ax. Ochobhoh poa ceM. Smilacaceae. 06i>eM nocjienHero noHTH He ancKyTHpy- 
eTCH. Eme Engler (Engler, Prantl, 1888) Bbwejuui noaceM. Smilacoideae , coaepxcamee 
poaw Smilax, Heterosmilax, Rhipogonum. Huber (1969) poa Rhipogonum BbiflejweT b 
OT aejibHoe ceM. Rhipogonaceae. W. Schulze (1982) npHHHMaeT stot oSbeM cMHJiaxcoBbix, 
Toraa xa k TaxTaa^cHH (Takhtajan, 1980) B03BpamaeTca x o 6 i>eMy ceMencTBa b noHHMaHHH 
SHDiepa, hto 6 buio npHHBTo Dahlgren c coaBT. (1982, 1985). no 3 xce TaxTaaxHH (1987; 
Takhtajan, 1997) HcxmonaeT Rhipogonum H 3 cocTaBa ceM. Smilacaceae. 

330 bhaob poaa Smilax pacnpocTpaHeHbi b Tponnxax h cy 6 Tponnxax; BbiaejiB iotch 
ueHTpbi BHaoBoro MHoroo 6 pa 3 HH b Boctohhoh A 3 hh h AMepnxe (OraHe30Ba, 1991; Noltie, 
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Phc. 1. CxeMaTHMecKoe moopaxeHHe aHaTOMHHCCKOH crpyKTypw (ppameHTOB ceMeHHOH Koxypbi Heao3pe- 
jioro ( B , M) h 3 pejioro (A— E, f, E—3) ccmchh. 


i — Trillium undulatum ; E — Smi lax smalii\ B, T — S. kraussiana\ ft, E — Dioscorea caucasica ; )K — Borderea pyrenai 
ca; 3 — Tamus communis. A—3 — x 280. / — TecTa, // — TerMCH, III — aiuiocnepM, IV — Hyucjuiyc; xp — KpHCTajuiu 
OKcajiaTa KajibUHa, n — nopu, p — pa<j>»wu, 4>a — $Jio6ad>eHU. 






















1994). Kax h Bee HacToamne anaHbi, btobi Smilax npHBa3aHbi k JiecHbiM rpynnnpoBKaM. 
H3yneHbi: ceBepoaMepHKaHCKHe bham S. hispida Muhl. — CLUA, MHHHraH, JIaHCHHr 
(W. J. Beal Bot. Gard. Michigan State Univ. Ind. Sem., 1982); S. glauca Walt. — USA, 
Lousiana, 12 XI 1974, Robert Martin, ERE 52732; S. smallii Morong — TaM ace, ERE 
53581; ceBepoaMepHKaHCKo-anoHCKHH S. herbacea L. — CLUA, MHHHraH, JIaHCHHr (Ind. 
Sem., 1982); loxcHoacjipHKaHCKHH bha S. kraussiana Meissn. — Eeabraa. Jlbeac (Jard. Bot. 
L’Univ. de Liege Ind. Sem., 1979); Mo3aM6nK, Manyry (Mondache Univ. Bot. Gard. Ind. 
Sem., 1980); sbkchhckhh S. excelsa L. fil. — ApMeHHa, HaxceBaHCKHH p-H, npaBbin 6opT 
p. ArcTeB. 7 IX 1958, JL MyaKHaxcaHaH, ERE 30300; A3ep6aHaxcaH, Tajibiui, HipKaHC- 
khh 3anoBe,aHHK, B. Abcthchh, ERE 13106; S. aspera L. — lOxcHaa OpaHuna, oKp. 
HwMa, 17 IV 1944, C. HapHHaH, ERE 13108; Riryath-Anavin, near Yerusalem, N. Fe- 
inbrun, ERE 7054 — apeaa 3Toro BHjaa oxBaTbiBaeT CpeaH3eMHOMopbe, 3(j3HonHio, 
THManan h UenaoH, hto, no mhchhio P. H. Davis (1984), aBjiaeTca Heo6biHHOH aH3bK)H- 
KUHeii; BocTOHHoa3HaTCKHH BHa S. china L. — flnoHHa, KoiHHraiia h CeHaaii (Aritaki 
Arboret. Koshigaya Ind. Sem., 1980; Bot. Gard. Tohuku Univ. Sendai Ind. Sem., 1980). 

Ilaoa 3-rae3flHaa aroaa. BbnpeBaiOT 2, peace 1 hjih 3 ceMeHH. HapyacHbie 3—4 caoa 
o6ojiohkh naoaa, BKaionaa snnaepMy, cocTaBJieHbi OBajibHbiMH KjieTKaMH co btophhhbimh 
yTOJimeHHBMH ctchok THna yrojiKOBOH KoaeHXHMbi. KjieTOHHbie nonocTH 3anojiHeHbi 
3epHHCTbIM KpaCHOBaTO-KOpHHHeBbIM COAepXCHMbIM. HHTepeCHO OTMCTHTb, HTO B KJieTKaX 
Heao3pejibix naoaoB 3epHHCTOCTb He oTMenaeTca. Cneayiomne 5— 6 caoeB 6ojiee xpyn- 
HomieTOHHbie, 6ecuBeTHbie, nacro c pa3pymeHHbiMH KJieTOHHbiMH CTeHKaMH. BcTpenaicrrca 
oneHb xpynHbie HaHo6aacTbi c pacjjnaaMH. Bbicranaiomaa snnaepMa H3 mcjikhx, TaHreHTanbHo 
BbrraHyrbix KjieTOK c CHjibHo yrojimeHHbiMH KJieTOHHbiMH cremcaMH. npoBoaamne nyHKH b 
uenjpanbHOH nacTH naoaa BMecTe c mieTieaMH o6xaaaKH (3anojiHeHHbiMH KpacHOBaTo-KopHH- 
HeBbiM coaepxcHMbiM) o6pa3yioT TpeyroabHbiif KOHTyp, pe3Ko BbiaejiaiomHHca cpean napeH- 
xhmh naoaa. CenTajibHbie HeKTapHHKH He o6HapyaceHbi. Y S. smallii b 2 caMbix BHyrpeHHHX 
caoax nepHKapnna OTMeneHo KpacHOBaTO-KopHHHeBoe coaepacHMoe. 

CeMH 3 anaTKH aTponHbie, asynoKpoBHbie (KoMap, 1985). IIoKpoBbi Heao 3 peaoro ceMe¬ 
HH HBJI5UOTCH npOH3BOAHbIMH 060 HX HHTeryMeHTOB. HHCJIO CJIOeB KJieTOK HapyXCHOrO 
HHTeryMeHTa MeHaeTca ot 10 (S. smallii — pnc. 1, E) ao 4 ( S. kraussiana — pwc. 1, B). 
KjieTKH 3K30TeCTbI BapbHpyiOT OT HeSoJIbLUHX, H30aHaMeTpHHeCKHX C yTOJimeHHOH Ha- 
pyxcHOH cTeHKOH ( S. smallii) ao 6 ojiee xpynHbix, npaMoyroabHbix, 6e3 BbipaaceHHbix 
yrojimeHHH, ho c (Jmo 6 a(i)eHaMH (5. kraussiana). Me30TecTa H3 napeHXHMHbix KjieTOK, 
cpeaH KOTopbix Moryr BCTpenaTbca KjieTKH c (J)ao 6 a<f>eHaMH (pnc. 1, E) hjih c pacJmaaMH 
(pnc. 1, B). TerMeH 2-cjiohhmh, kjictkh 3 anojiHeHbi <j3ao6ac|)eHaMH. KyTHieyjibi, oco 6 eHHO 
MexcHHTeryMeHTajibHaa h noacTHaaiomaa, Toacrae. 

3penbie ceMeHa mapoBHaHbie hjih aiiueBHaHbie, aceaTO-KopHHHeBoro hjih KpacHOBaTO- 
KOpHHHeBoro UBeTOB. Mancne tkbhh TecTbi pa3pymaioTca h cjiymHBaiOTca BMecTe c 
nepHKapnneM. CeMa noKpbiTO TOJibKo TemeHOM (pnc. 1, F). Kjictkh 3K30TerMeHa He6ojib- 
IIIHe, C yTOJimeHHbIMH HapyaCHbIMH KJieTOHHbiMH CTeHKaMH, SHaOTemeH H3 TaHreHTaJIbHO 
BbiTaHyTbix HeMHoro 6ojiee KpynHbix kjictok. KaeTOHHbie noJiocTH o6ohx cjiocb 3anoa- 
HeHbi (J)jio6a(i>eHaMH (no aaHHbiM KoMap, 1985, TerMeH b 3pejioM ceMeHH TepaeT 
CTpyKTypy). SHaOCnepM MOIIIHblH, KJieTKH CO 3HaHHTCabHbIM nOpHCTbIM yTOJimeHHeM 
CTeHOK, b HeM 3anacaioTca acnpbi h 6cjikh. 3apoabim He6ojibmoik, 6ojiee hjih MeHee 
aH(Jw})epeHUHpoBaHHbiH (OraHe30Ba, 1993). 

Dioscorea . Ochobhoh poa ceM. Dioscoreaceae , BKJHonaiomero poaw Dioscorea, 
Borderea, Testudinaria, Rajania, Tamus (Huber, 1969; Dahlgren et al., 1985; TaxTaaxcaH, 
1987), a no mhchhio apyrax aBTopoB, h poaw Stenomeris h Petermannia (Pax, 1888; 
Knuth, 1930). IlocKoabKy cnopHOH aBaaeTca ToabKO Tpn6a Stenomerideae sensu Pax 
(1888), to hto6m He BaaBaTbca b ancKyccHio, b KanecTBe npeacTaBHTeaeik ceMeiiCTBa 
o6cyxcaaiOTca ToabKo poaw H3 Tpn6bi coSctbchho aHocKopeiiHbix (Dioscorea inc. Testu¬ 
dinaria, Borderea , Tamus). 

Poa Dioscorea HacHHTbiBaeT oxoao 600 BHaoB, pacnpocTpaHeHHbix b TponHKax h 
cySTponHKax. 3to TpaBaHHCTbie anaHbi. H3yneHbi: KoaxnacKHH BHa D. caucasica Lips- 
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ky — KaBKa3, Hobmh Ac})oh, 1 XI 1822, B. JIhiickhh, ERE 20266; JlHTBa, KayHac 
(CnncoK ccmhh Bot. caaa Toe. yH-Ta, 1980); rpy3HH, TShjihch, kojuickuhh Eot. caaa 
HH-Ta 6oTaHHKH AH TCCP; anoHCKHH bhji D. nipponica Makino — YicpaHHa, Khcb (UBC 
AH YCCP, CnncoK ccmhh, 1980); Pocchh, MocKBa (CnncoK ccmhh TBC, 1981); 
MaHbnacypcKHe BHjjbi D. polystachya Turcz. — JlHTBa, KayHac (Ciihcok ccmhh, 1980); 
D. quinqueloba Thunb. — ilnoHHH, TcyKy6a (Medical Plant Research Station Nat. Inst, 
of Health Tsukuba Ind. Sem., 1980, 1981); UlBeima, CTOKrojibM (Delectus Sporarum 
Seminun Fructurum Hort. Bot. Bergianus, 1981; D. tokoro Makino — ilnoHHH, TcyxyGa 
h CeHAaii (In. Sem., 1982; In. Sem., 1984); 6ajiKaHCKHH bha D. balcanica Kos’amin — 
lOrocjiaBHH, JIioSjiHHa (Delec. Sem. Hort. Bot. Univ., 1981); KancKHH bha D. ( Testudi - 
naria) sylvatica Kunth — UlBeimapHH, IJiopHX (Bot. Gard. Univ. Zurich Ind. Sem., 1986). 

rbiofl KpbuiaTaa, jioKyjiHUHjmaa KopoOonKa. B TKaHax OTMeneHbi mmoSjiacTbi c 
pa$HflaMH, BbiCTHJiaiomaH snmjepMa BbmejiaeTca yTOJimeHHbiMH CTeHKaMH KJieTox. 

H3BCCTHO, HTO B 3-rHe3flHOH HHHCHeH 3BBH3H C UeHTpaJIbHO-yniOBOH nJiaueHTaUHeH 
pa3BHBaiOTCH 3 (peace 6) 2-HHTeryMeHTajibHbix, KpaccHHyuejuiHTHbix (Hyuejuiyc 3—4- 
cjiohhmh) ceMH3anaTKa. BHyTpeHHHH HHTeryMeHT HaHHHaeT flH4xJ>epeHUHpoBaTbCH paHb- 
rne HapyacHoro. EcTb THnocTa3a, KOTopaa coxpaHaeTca b 3pejioM ceMeHH (Rao, 1951, 1953; 
lOpueBa, lOpueB, 1975). 

CeMeHHaa xoacypa Heao3pejioro ceMeHH (pnc. 1, ff) npejjcTaBJieHa 3K3 otcctoh H 3 
cnenca pajmajibHO BbiTHHyTbix hjih nonra H30jmaMeTpHHecKHx KJieTOK, 3—4 cjiohmh 
napeHXHMHbIX KJieTOK Me30TeCTbI (b KpbUIOBHJIHOH HaCTH HX Sojlbme). DHAOTeCTa H3 
TaHreHTanbHO BbiTHHyTbix HJIH H30JIHBMeTpHHeCKHX KJieTOK C He3HaHHTeJIbHO yTOJimeHHbi¬ 
MH KJieTOHHbIMH CTeHKaMH, OKpailieHHbIMH B KOpHHHeBblH UBCT. TtTMtVL 3-CJIOHHbIH. ErO 
HapyacHbiH cjioh cocTaBJieH TaHreHTajibHO opneHTHpoBaHHbiMH npaMoyrojibHbiMH KJieTKa- 
MH C yTOJimeHHbiMH HapyHCHOH H aHTHKJIHHaJIbHbIMH CTeHKaMH, TaKace C KOpHHHeBbIM 
nnrMeHTOM. flBa apyrax cjioh coctoht H3 HennrMeHTHpoBaHHOH napeHXHMbi. K hhm 
npHMbiKaioT 1—2 cjioh Hyuejuiyca, KOTopbiH b pa(J)e h aHTHpa(|)e 6ojiee MHorocjioiiHbiH; 
KyTHKyJIbl TOHKHe. 

3pejioe ceMH oBajibHoe, KpbuiaToe, acejrro-KopHHHeBoro UBeTa, eCTb bhubi c ouhocto- 
poHHe pa3BHTbiM KpbiJiOM — TOJibKO b o6jiacTH pac})e (D. sylvatica). OrpyKTypa 3pejioro 
ceMeHH OTJiHHaeTca cjieayiomHMH ocoSchhocthmh. Bee kjictkh tcctm, KpOMe 3HaoTecTbi, 
Hecyr cneabi paanajibHoro cacaTHa h nacTHHHOH uecTpyKUHH. 3K30TecTa (pnc. 1, £) % h3 
KJieTOK c yrojimeHHOH HapyacHOH ctchkoh. B KJieTKax SHUOTecTbi yTOJimeHa BHyTpeHHaa 
KjieTOHHaa cTeHKa (y D. tokoro He yTOJimeHa). DmiOTecTa — sto KpHCTajuiOHOCHbiH cjioh, 
ho KyOnnecKHe MOHOKpHCTajuibi oKcajiaTa Kajibuna ecTb He bo Bcex KJieTKax h He y Bcex 
H3yneHHbix o6pa3uoB. BnaoBaa cneuH(})HKa stoto npH3HaKa, oTMenaeMaa IleTpoBOH h 
C ac})HHOH (1985), He nouTBepjmjiacb. RneTOHHbie ctchkh Bcex cjioeB TecTbi nnrMeHTHpo- 
BaHbi 4>jio6a(})eHaMH. 3K30TerMeH H3 H30jmaMeTpHHecKHx hjih hcmhoto TaHreHTajibHO 
OpHeHTHpOBaHHbIX KJieTOK C MCJIKOnOpHCTblM yTOJimeHHeM KJieTOHHbIX CTeHOK, OKpameH- 
Hbix b TeMHO-acejiTbiH uBeT. OieayiomHe 1(2) cjioh TeraeHa — napeHXHMHbie kjictkh c 
(J) jio6ac})eHOBbiM coaepacHMbiM. OjmaKo 2-ii h 3-h cjioh TerneHa coxpaHHioTCH He y Bcex 
bhjiob h He bo Bcex nacTax ceMeHH. Y D. nipponica h D. quinqueloba mcctbmh OTMeneHO 
coxpaHeHHe tojibko 3K30TerMeHa. MeacHHTeryMeHTajibHafl KyTHKyjia TOjiCTaa, ocTajibHbie 
KyTHKyjibi TOHKHe. Octbtkh Hyuejuiyca OTMenaiOTCH noHTH y Bcex bhuob (y D. tokoro ero 
JiepHBaTbl COXpaHHIOTCH TOJibKO B pa(|)e). DHJIOCnepM HeMHOTOCJIOHHblH, C yTOJimeHHbiMH 
KJieTOHHbIMH CTeHKaMH, COflepHCHT acnpbl H SeJIKH. 

Borderea. 06mhho paccMaTpHBaeTca KaK MOHOTHnHbiH poa, 3HaeMHHHbiH ju ia jiecoB 
UeHTpanbHbix FlnpeHeeB, ho bo «Flora Europaea» (Heywood, 1980) juih stoto peraoHa 
npHBOjtHTca 2 BHjja. H3yneH B. pyrenaica Bub. et Borde’re — TepMaHHa, MioHxeH (Bot. 
Gart. Miinchen Samen und Sporen Verzeichnis, 1981; b aejieKTyce 6buio OTMeneHO, hto 
ceMeHa coSpaHbi H3 ecTecTBeHHbix MecToo6HTaHHH b UeHTpajibHbix rinpeHeax). 3pejioe 
ceMH OBajibHoe, KopHHHeBoro UBeTa, c pa3BHTbiMH peSpaMH. CnepMoaepMa cc{)opMHpoBaHa 
o6ohmh HHTeryMeHTaMH. 3K30TecTa cocTaBJieHa KJieTKaMH c hcmhoto yTOJimeHHbiMH 
CTeHKaMH, TOHKOH KyTHKyjIOH, B HHX OTMCHeHbl MaCJia. Me30T6CTa H3 2(4) CJIOeB CacaTbIX 
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(b pe6pax - OBaJlbHblx) KJieTOK C HeCKOJlbKO yTOJimeHHbIMH KJieTOHHbIMH CTeHKaMH. 

KjieTKH 3H^0TecTbi opHeHTHpoBaHbi TaHreHTanbHo. KjieTOHHbie ctchkh Bcex cjioeB TecTbi 
OKpauieHbi (J)jio6acJ)eHaMH. MeacHHTeryMeHTajibHaa xyTHKyjia rancraa. 3x30TerMeH co- 
crraBJieH TOJiCTOCTeHHbiMH (THna CKJiepeHfl) SecuBeTHbiMH KJieTKaMH. Me30- h SHjjOTerMeH 
H3 napeHXHMHbix kjictok. rioflCTHJiaiomaB xyTHKyjia TOHKaa. CoxpaHaiOTca 1 — 2 cjioa 
HyuejiJiyca. 3mtocnepM noao6eH TaxoBOMy y bhjjob Dioscorea (pnc. 1, )K). 

Tam us. Cpejm3eMHOMopcKHH ojmroTHnHbiH poa (5 bhjjob). BcrpenaeTca Ha KaHap- 
ckhx o-Bax, Maaenpe, b EBpone, no BceMy Cpejm3eMHOMopcKOMy 6acceHHy BnjiOTb no 
KaBxa3a h HpaHa. H3 yneH Han6ojiee pacnpocTpaHeHHbin bha T. communis L.— 
ApMeHHH, HoeMSepHHCKHH p-H, pa3BajiHHbi c. Axckh, 14 VI 1970, Si. MyjiKHjjacaHaH, 
ERE 94292; ApMeHHa, oxp. HaaceBaHa, 24 IX 1953, Si. MyjiKHjjacaHaH, ERE 651551; 
ApMeHHa, circa Kara Hilisa (Zangezur), 15 VIII 1929, Schelkovnikov, ERE 25554; 
ApMeHHa, Kac})aHCKHH p-H, iuiaTaHOBaa poma 6 jih 3 c. UaB, 21 VIII 1980, T. OraHe30Ba; 
Aaacapna, EaTyMH, EoTaHHHecKHH caa, 15 VII 1983, A. CaraTejiaH; ApMeHHa, IiaaceBaH- 
ckhh p-H, oxp. c. Anaaacyp, jiec 6 jih 3 xpaMa MaxapaBaHK, 10 V 1987, V. OraHe30Ba; 
BeHipHH, EyaaxajiaH (Bot. Gard. In-te Med. Plant Ind. Sem., 1980); OpaHima, riapnac 
(Ind. Sem. Musaei Parisiensis, 1979). A. A. TpoccreHM (1940) Ha3biBaiOT stot bhjj 
KOJIXHflCKHM, HMea B BHfly erO npHypOHeHHOCTb K JiecaM, 6J1H3KHM K peJIHKTOBbIM. 
ynHTbiBaa ero apean, ero npaBHJibHee Ha3biBaTb cpejm3eMHOMopcKHM. 

3aBH3b HHXCHBa, 3-rHe3 ( aHafl, C MHOTOHHCJieHHblMH rOJIOBHaTbIMH, MHOTOKJieTOHHblMH 
xejie3HCTbiMH BOJiocKaMH Ha ee noBepxHOCTH. MaprHHanbHbie ynacTKH BepxHen (Secnjioa- 
Hoii) nacTH kojiohkh 3aBa3H noxpbiTbi acejie3HCTbiM snHTejweM. IIjioji arojja. B ero 
napeHXHMe pa3BHBaiOTca MHoronHCjieHHbie mmoSjiacTbi c pacjjHjtaMH. IpaHHua Meamy 
TxauaMH 3aBH3 H h HacTeii oxojiouBeTHHKa coxpaHaeTca. B oSjiacTH neperopoaox 3aBa3H 
OTMeneHo coxpaHeHHe ee HapyacHoii snmtepMbi (y3KHe kjictkh c yTOJimeHHbIMH nepn- 
UlHHaJlbHblMH CTeHKaMH). OcHOBHaa napeHXHMa COCTaBJieHa —16 CJlOaMH TOHKOCTeHHbIX, 
aOBOJTbHO KpynHbIX KJieTOK, MeaCKJieTHHKH nOHTH He pa3BHTbI. 

CeMa3anaTKH MHoronHCjieHHbie, aHaTponHbie, 2-HHTeryMeHTajibHbie c 6ojibuiHMH 06- 
TypaTopaMH, KpaccHHyuejuiaTHbie (b napneTajibHOH nacra Hyuejuiyc 2—3 -cjiohhbih co 
cjiejtaMH jtecTpyKUHH BHyTpeHHHX cjiocb). HapyacHbin HHTeryMeHT 3—4 -cjiohhmh, pa3pac- 
TaiomHHca b xajia3ajibHOH h MHKponHJiapHon o6jiacTax. BHyTpeHHHH HHTeryMeHT BHanane 
2-cjioHHbin. B npouecce co3peBaHHa ceMeHH (|)opMHpyeTca 3K30TecTa H3 TaHreHTajibHO 
BbJTaHyTbix KJieTOK, Me30TecTa H3 2 cjiocb He6ojibuiHx napeHXHMHbix kjictok, SHUOTecTa 
H3 OBanbHbix KJieTOK, coaepacaiunx no MOHOKpHCTajuiy oxcajiaTa Kajibuna. BHyTpeHHHH 
HHTeryMeHT 3 -cjiohhmh. 3K30TerMeH cocTaBJieH H30jmaMeTpHHecKHMH KJieTKaMH c oneHb 
TOJICTbIMH nOpHCTbIMH KJieTOHHbIMH CTeHKaMH (HaCTOaiUHe CKJiepeHflbl), OKpaiUCHHblMH B 
KOpHHHeBblH UBeT. BTOpOH H TpeTHH (HHOTfla OH He COXpaHaeTCa HJIH He pa3BHBaeTCa) 
cjioh TerneHa cocTaBJieHbi tohkoctchhoh pajmajibHO BbiTaHyToif napeHXHMOH. KyTHKyjibi 
TOHKHe. MecTaMH OTMenaiOTca aerpajmpoBaHHbie ocTaTKH HyuejiJiyca. 

BbnpeBaioT 1—4 ceMeHH. 3pejibie ceMeHa inapoBHUHbie, KOpHHHeBbie c 6ojiee tcmho- 
OKpauieHH mm pac})e. TecTa 3pejioro ceMeHH (pnc. 1, 3) cacHMaeTca, HHoraa nacTHHHO 
pa3pymaeTca, xopomo coxpaHaeTca TOJibKo xpHCTajuiOHOCHbiH cjioii SHaoTecTbi c cHJibHO 
yrojimeHHOH BHyTpeHHeii kjictohhoh ctchkoh. B TeraeHe coxpaHaiOTca cmiepeHUbi 
3K30TerMeHa, ocTajibHbie cjioh h Hyuejuiyc cacHMaiOTca h BbiaBJiaiOTca TOJibKo npn 
cneunajibHOH o6pa6oTKe. KyTHKyjibi tohkhc. B mieTOHHbix cTeHKax SHjjoTecTbi h 3K30- 
TerMeHa HaKanjiHBaioTca (JxrioSacjjeHbi (ecTb o6pa3Ubi 6e3 c{)jio6ac{)eHOB b SHjtoTecTe, npn 
3TOM o6bIHHO BCe CJIOH TCTMeHa COflepJKaT 3TH BemCCTBa). 3HJtOCnepM MOlUHblH, MHOTO- 
CJIOHHblH, C CHJibHO yTOJimeHHbIMH KJieTOHHbIMH CTeHKaMH, nop HeT. 3anaCHbie BemeCTBa 
Te ace, hto y ocTajibHbix AHocKopeHHbix. 3apoAbim 6ojiee hjih MeHee AHc})c})epeHUHpoBaH- 
hmh (OraHe30Ba, 1993). 

Herreria. Ojjhh «3 jtByx pojtoB, o6T>ejmHaeMbix b ceM. Herreriaceae. IIpoSjieMOH 
ceMencTBa aBJiaeTca ero CHCTeMaTHnecKoe noJioaceHHe. Huber (1969), Dahlgren c coaBT. 
(1985), TaxTajtacaH (1987; Takhtajan, 1997), Thorne (1992) noMemaioT ero b nop. 
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Asparagales , ho h Dahlgren, h TaxTaaxcHH oTMenaioT HeyaoBJieTBopHTejibHocTb TaKoro 
peuieHHH Bonpoca. Engler (Engler, Prantl, 1888) noMemaji noaceM. Herrerioideae b 6 jih 3 h 
MCJiaHTHCBbix. TaxTaaacHH Taxace yKa3biBaeT Ha B03MoxcHyio 6jiH3ocTb c nocjieflHHMH, ho 
oTcyTCTBHe ajiKajiOH^OB (Williams, 1975) h HajiHHHe MCJiaHHHOB b cnepMoaepMe c6jiHxca- 
K)T ceM. Herreriaceae co cnapxceBbiMH. 

Pofl coAepxcHT 7 bhaob, pacnpocTpaHeHHbix b IOxchoh AMepHKe. H 3 yneHbi: pac- 
npocTpaHeHHbift b llepy h Ha ceBepe Hhjih H. stellata Ruiz, et Pav. — Chili, Escholz, 
LE; pacnpocTpaHeHHbiH b Ypyreae, FlaparBae, Ha ceBepe ApreHTHHbi h ioxchoh Epa3HJiHH; 
H. montevidensis Kotzch. — B. Balansa, PL du Paraguay, 1874 — 1877, LE; npoH 3 pacTa- 
ioihhh bo BJiaxcHbix Jiecax boctohhoh Epa3HJiHH (Eann, MHHac, Tepee) H. salsaparilha 
Mart. — New York Bot. Gard. Plants of Planalto to Brasil. H. S. Irvin, R. Sonza, 
J. W. Grear, 7 VI 1966, 1966, LE. 

ILiofl — BCKpbiBaiomaflCH jioKyjiHUHjmo 3-JionacTHan Kopo6oHiea c ueHTpajibHo-yrcio- 
boh njiaueHTauHeii ceMHH. B nepHxapnHH BbwejineTCH HapyacHan snHjjepMa c CHjibHO 
yTOJimeHHOH Hapy^KHOH KJieTOHHOH CTeHKOH H TOHKOH KyTHKyJIOH. KjieTKH 3TOIX) H 
cyGanH^epMajibHoro cnoeB y3K«e, TaHreHTajibHO BbiTHHyTbie, 3 -h cjioh H 3 KpynHbix 
napeHXHMHbix kjictok c xopHHHeBbiM coflep^cHMbiM, napeHXHMa cjiejtyiomHx 4 cnoeB 
6ecuBeTHaa. IIocjieflHHe 2 cjioh Me30KapnHH KpynHOKJieTOHHwe, c MejiKonopHCTbiM 
yTOJimeHHeM ctchok. BbicTHJiaiomaH snHjjepMa H3 y3KHX npHMoyrojibHbix kjictok TaKxce 
c MejiKonopHCTbiM yTOJimeHHeM ctchok (H. salsaparilha). Y H. stellata nepHKapnHH 
cocTaBJieH Bcero 4 cjiohmh kjictok; cTpyKTypa BepxHen h hhhchch snHjjepMbi cxojma c 
BbimeonncaHHOH, Me30xapnHH H3 2 -cjiohhoh napeHXHMbi. Y H. montevidensis Me30Kap- 
nHH cocTaBJieH 5 cjiohmh KpynHbix OBanbHbix kjictok c He3HanHTejibHO yTOJimeHHbiMH 
KneTOHHbiMH cTeHKaMH. OTMeneHbi cenTajibHbie HeKTapHHKH. 3pejibie ceMeHa njiocKHe, 
nepHbie, c pa3BHTbiM kpmjiom. CnepMoaepMa 3pejioro ceMeHH cocTaBJieHa TKaHHMH o 6 ohx 
HHT eryMeHTOB. Ee3 npejtBapHTejibHOH o6pa6oTKH 3K30TecTa KaaceTcn cocTaBjieHHOH H3 
y3KHX, TaHreHTajibHO opneHTHpoBaHHbix ( H. stellata, H. montevidensis) hjih noHTH H30- 
AHaMeTpHHecKHx KJieTOK c Ayroo6pa3HO BbirayTOH HapyxcHOH ctchkoh (H. salsaparilha ), 
3anojiHeHHbix tcmhmm coaepjKHMbiM. y H. stellata sto BemecTBO KopHHHeBoro UBeTa 
(pHc. 2, A), y flByx pyrnx bhaob ero MejiaHHHOBoe npoHcxoxmeHHe He Bbi3biBaeT 
COMHeHHH (pHC. 2, E—ff). T[OJt 3THM CJIOeM pa3JIHHaiOTCH 2 CJKaTbIX CJIOH TeCTbl, y 
H. salsaparilha BbwejineTCH Taoee cjioh SHjtOTecTbi. Y nocjiejjHero BHjja Bee cy 63 nH^ep- 
ManbHbie cjioh TecTbi nnrMeHTHpoBaHbi c|)jio 6 ac})eHaMH. TemeH 2-cjiohhmh, H 3 npHMO- 
yroJibHbix, 3 anojiHeHHbix (|)jio 6 a(jjeHaMH kjictok; mcctbmh OTMeneHbi 1 —2 cjioh nojiypa 3 - 
pymeHHbix kjictok Hyuejuiyca. KyTHKyjibi tohkhc. 3HjjocnepM cocTaBJieH HeMHorocjioH- 
HOH TOHKOCTeHHOH TKaHblO. 06pa60TKa XCaBeJieBOH BOJJOH nOMOTJia BbIHBHTb y 
H. salsaparilha (pnc. 2, B) cocoHKOBHOTo-BbiTHHyTyio (|)opMy HapyjKHOH kjictohhoh ctch- 
KH, He3HaHHTeJIbHbie yTOJimeHHH KJieTOHHbIX CTeHOK 3K30TeCTbI H 5-CJIOHHyiO Me30TeCTy. 
y H. stellata h H. montevidensis (pnc. 2, fl) BbiHBJieHbi 3 cjioh aobojibho KpynHbix, ho 

CJKaTbIX KJICTOK Me30TeCTbI H SHJ^OTeCTa. 

Walleria. Ojjhh H3 pojtoB BecbMa cnopHoro ceM. Tecophilaeaceae. IIpo6jieMbi 
ceMencTBa cBH3aHbi KaK c ero o6T>eMOM, Tax h c ero CHCTeMaTHHecxHM nojioxeeHHeM. 
Engler (Engler, Prantl, 1888) 66jibuiyio nacTb poaoB TeKoc()HJieHHbix b hx coBpeMeHHOM 
noHHMaHHH othocht k noaceM. Hypoxioideae ceM. Amaryllidaceae h tojibko poj* 
Odontostomum BKjnonaeT b nojtceM. Asphodeloideae ceM. Liliaceae. J. Hutchinson (1934, 
1973) npH3HaeT oTjtejibHoe ceM. Tecophilaeaceae (xoTopoe oxBaTbiBaeT TaKxce pojjCTBO 
UHaHejuioBbix h unaHacTpOBbix) b cocTaBe nop. Liliales. Hm OTMeneHO, hto sto OT^ejibHan 
jihhhh pa3BHTHH Mexcay ceM. Liliaceae (xoTopoe Hutchinson npHHHMaeT b innpoKOM 
CMbicjie, noHTH ajteKBaTHOM SHrciepoBCKOMy noHHMaHHio) h ceM. Iridaceae. Huber (1969) 
BbijtejiHeT H3 3Toro cocTaBa oTAejibHbie MOHOTHnHbie ceMeiicTBa Walleriaceae, Eriosper- 
maceae, Cyanastraceae , a b ceM. Tecophilaeaceae BKjnonaeT po^w Conanthera, Cyanella, 
Tecophilaea, Zephyra h Odontostomum. Bee BbiineHa3BaHHbie ceMeiicTBa OTHeceHbi hm k 
nop. Asparagales. Pojt Lanaria b paHre MOHOTHnHoro ceMeiicTBa Huber c h exoTopbi mh 
coMHeHHHMH paccMaTpHBaeT b poflCTBe acTejineBbix (BMecTe c ceMencTBaMH Hypoxidaceae, 
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Phc. 2. CxeMaTHnecKoe H3o6pa*eHHe aHaTOMHHecKOH cTpyKTypbi cJjparMeHTOB 3pejioro ceMeHH. 

I — Herreria stellata ; B, B — H. sassaparilha\ F, M — H. montevidensis ; E — Walleria nutans; jK, 3 — Lanaria plumosa 
— nocjie o6pa6oTKH xaBCJieBOH boaoh). A—3 — x 280. icn — KOpHHHeBWH niirMCHT, mji — MCJiaHHHu. OcTajib- 
Hbie 0603HaHeHHB te ace, HTO Ha pHC. 1. 






Dianellaceae). Schulze (1983) paciunpaeT cocTaB TeKoc})HJieHHbix, Biononaa pojx Walleria. 
Dahlgren c coaBT. (1985), coxpaHaa TeKO(J)HJieHHbie b nop. Asparagales , BKjnonaiOT b ero 
cocTaB (xoth h c comhchhhmh) pojtbi Walleria h Lanaria. TaxTaaxcaH (1987) coxpaHaeT 
cxoflHbin o6T>eM ceMencTBa, ho othocht ero k nop. Liliales , a no3Xce (TaxTaaxcaH, 1994) 
pott Walleria BbijtejiaeT b MOHOTHnHoe ceMencTBO. B nocnejmeM BapnaHTe cncTeMbi 
UBeTKOBbix (Takhtajan, 1997) oh BbwejiaeT MOHOTnnHoe ceM. Lanariaceae. Thorne (1992) 
paccMaTpHBaeT TeKO(})HjieHHbie b nop. Asparagales , poa Lanaria Taxxce BbwejieH hm b 
caMocTOHTejibHoe ceMencTBO. 

OjinroTHnHbin (1—5 bh^ob) poa Walleria pacnpocTpaHeH b IOxchoh Ac})pHKe h Ha 
MaaaracKape. H3yneH W. nutans Kervs — Taocita, Herbarium Horti Petropolitanum, 
Kilimangaro, 5000, LE 1231. 

y TeKO(t)HJieHHbix ceMa3anaTKH aHaTponHbie, flBynoKpoBHbie, KpaccHHyuejuiaTHbie 
(Huber, 1969; Dahlgren et al., 1985; HeMHpoBHH-flaHneHKO, 1985). 3pejioe ceMa 
ynjiomeHHon c})opMbi, b onepTaHHH 4-rpaHHoe, KpacHOBaTO-KopHHHeBoe c HepoBHon 
noBepxHOCTbio, noKpbiTO 2-HHTeryMeHTajibHOH cnepMottepMOH. 3K30TecTa (pnc. 2, E) H3 
6ojiee hjih MeHee xpynHbix npaMoyrojibHbix hjih noHTH H30jmaMeTpHHecKHx KjieTOK co 
cjienca BbinyKJion HapyxcHOH kjictohhoh ctchkoh. KJieTOHHbie ctchkh aoBOJibHo TOJiCTbie, 
nojiocTH KjieTOK 3anojiHeHbi (})Jio6a(t)eHaMH. Ootocjiohhmc Me30TecTa (HHoma OHa 2-cjioh- 
Haa) h 3HAOTecTa cocTaBJieHbi H30AHaMeTpHHecKHMH, cnenca paanajibHO BbiTaHyTbiMH hjih 
TaHreHTanbHo opneHTHpoBaHHbiMH mieTKaMH, cTeHKH KOTopbix nponHTaHbi (J)jio6ac})eHa- 
mh. HHoraa OTMeneHbi 4>jio6ac{)eHbi h b KJieTOHHbix nojiocTax. TeraeH H3 2 cnoeB cxcaTbix, 
TaHreHTajibHO opneHTHpoBaHHbix KjieTOK, y KOTopbix KJieTOHHaa nonocTb npaKTHHecKH He 
coxpaHaeTca, a KJieTOHHbie ctchkh nnrMeHTHpoBaHbi c|)jio6ac})eHaMH. 3HflocnepM flOBOjib- 
HO MHOrOCJIOHHblH, C CHJIbHO yTOJimeHHbIMH nOpHCTbIMH KJieTOHHbIMH CTeHKaMH, 6oraT 
MacnaMH, 3anacaioTca TaKxce 6cjikh. 3apoflbiin He6ojibinoH, npaMOH, jiH(})(|)epeHUHpoBaH- 
hwh Ha MepncTeMbi KopeniKa h noneHKH h npoKaM6HanbHbiH Taxc ceMaaojiH. 

Lanaria. MoHOTHnHbin poa H3 IOxchoh AcJjphkh, maBHbiM o6pa30M H3 Kancxon 
oSjiacTH. H3yneH: L. plumosa Ait. — Cap. B. sp. Erd. et Zeyh, Zeyher, LE. 

ELrioa jioicyjiHUHflHaa Kopo6oHKa. OcoSeHHOCTaMH ero BHyTpeHifeH cTpyKTypw aBJia- 
K)Tca cJieAyiomHe. HapyxcHaa snmtepMa cocTaBjieHa noHTH H3oxmBMeTpHHecKHMH KJieTKa- 
MH C CHJIbHO yTOJimeHHbIMH HapyXCHOH H aHTHKJIHHaJIbHbIMH CTeHKaMH, nOKpbITa TOHKOH 
KyTHKyjioH. Ha noBepxHOCTH njiojta pa3BHBaiOTca MHoroicjieTOHHbie bojiockh snmtepMajib- 
Horo npoHcxoxcAeHHa — b ochobbhhh Kaxmoro BOJiocxa pa3BHTbi 2 HeSojibniHe kjictkh, 
ABypaflHOCTb coxpaHaeTca no Been miHHe BOJiocKa. OcTajibHbie kjictkh BOJiocKa (hx okojio 
7 —8 ) OTJiHHaioTca ot kjictok nocTaMeHTa 6ojiee KpynHbiMH pa3MepaMH h BbinaHHBaHHeM 
60K0BMX CTeHOK, HTO C03flaeT BHAHMOCTb BCTBJieHHa BOJIOCKa. Elite OflHOH OCoSeHHOCTbK) 
bojiockob aBJiaioTca yTOJimeHHbie KJieTOHHbie ctchkh c pa3BHTOH nopoBocTbio. 3th kjictkh 
jiHineHbi co^epxcHMoro h, bo3moxcho, nnpocKonHHHbi. OcTanbHbie 3 — 4 cjioa Me30Kapnna 
cocTaBJieHbi pwxjio pacnojioxceHHbiMH, cxcaTbiMH KJieTKaMH. BbicTHjiaiomaa snmtepMa, 
nO^oSHO HapyXCHOH, COCTaBJieHa H30OTaMeTpHHeCKHMH KJieTKaMH C yTOJimeHHbIMH CTeH¬ 
KaMH H TOHKOH KyTHKyJIOH. 

3pejioe ceMa nepHoe, noHTH inapoBmmoe, c He6ojibiiiHM hochkom. CeMeHHaa Koxcypa 
xcecTKaa h xpynKaa otmoBpeMeHHo. Be3 npejtBapHTejibHOH o6pa6oTKH cnepMoaepMa 
BocnpHHHMaeTca KaK TeMHaa, nonra nepHaa nojioca, nojt KOTopon pa3JiHHHMbi KaKHe-TO 
cjioh Tec™ h TemeHa (pnc. 2, )K). 06pa6oTKa xcaBejieBOH boaoh BbiaBjiaeT oco6chhocth 
CT pyKTypbi TecTbi (pnc. 2, 3). 3K30TecTa cocTaBjieHa TaHreHTajibHO opneHTHpoBaHHbiMH 
y3KHMH, TOHKOCTeHHbIMH KJieTKaMH. IlepBblH CJIOH Me30TeCTbI H3 paflHaJIbHO BbITaHyTbIX 
KJieTOK C He6oJIbLUOH KJICTOHHOH nOJIOCTbK) H CHJIbHO yTOJimeHHbIMH KJieTOHHbIMH 
CTeHKaMH. Kjictkh oneHb KpynHbie. OcTanbHbie cjioh TecTbi (—7) — sto OBajibHbie 
napeHXHMHbie kjictkh c HeSojibiiiHMH MexciuieTHHKaMH. 3mtoTecTa He BbwejiaeTca. 
nnrMeHT, 3anojiHaiomHH KJieTOHHbie nojiocTH 3K30- h nepBoro cjioa Me30TecTbi h 
OK paillHBaiOmHH KJieTOHHbie CTeHKH Bcex CJIOeB TecTbi He HepHblH, a KOpHHHeBbIH. Ero 
KOHueHTpauna b HeKOTopbix cjioax cTOJib Bbicoxa, hto co3jtaeTca BnenaTJieHHe nepHoro 
UBeTa. TemeH cocTaBJieH 2 cjiobmh HexpynHbix, TaHreHTajibHO opneHTHpoBaHHbix npaMO- 
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yixwibHbix KJieTOK c yTOjimeHHbiMH xjieTOHHbiMH CTeHKaMH, nponHTaHHbiMH 4>jio6ac|)eHa- 
mh. KyTHKyjibi flOBOjibHO TOJiCTbie. 3HflocnepM He MaccHBHbiH. Ero TKaHb TOHxocTeHHaa, 
3anacaeT 6ejixn h Macjia. 3apojibim npaMOH, oceBoii, 3aHHMaeT iiohth bcio nojiocTb 
ceMeHH. Xopouio jwcJx^epeHUHpoBaHbi KopemoK, nonenxa c pa3BHTbiM KOHycoM Hapac- 
TaHHB H CeMHflOJIfl. 


OGcyjK^eHHe 

TaKHM o6pa30M, H3yneHbi 2 H3 4 — 5 pojioB ceM. Trilliaceae (poa Daiswa cpaBHHTejibHo 
HeflaBHo BoccTaHOBjieH (Takhtajan, 1983), paHee ero BHflbi paccMaTpHBajiHCb b cocTaBe 
poaa Paris), ocHOBHbie pojibi ceMencTB Smilacaceae, Dioscoreaceae h Herreriaceae. Ho 
ceM. Tecophilaeaceae b paSoTe npejjcTaBJieHO JiHiub 3 poaaMHi Lanaria, Walleria h paHee 
H3yneHHbiM pojjoM Odontostomum (OraHe30Ba, 19876). IIocKOJibKy ochobhwm BonpocoM, 
CM3aHHbIM C 3THMH CeMCHCTBaMH, BBJIHeTCH HX npeOTOJiaraeMOe pOACTBO co CnapXCeBbIMH, 
nonbiTaiocb ycTaHOBHTb cTeneHb cxo^cTBa Mexcjiy sthmh rpynnaMH h tcm, hto Ha3biBaioT 
posflCTBOM cnapxceBbix hjih nop. Asparagales. 

Ochobhoh xapaKTepHCTHKOH nop. Asparagales sensu Oganezova (1989) aBJiaeTca ero 
iapHa6ejibH0CTb npaxTHnecxH no bccm npH3HaxaM, xacaerca jih sto ceMeHH (jyiH nopajxxa 
OTMenaeTca pa3Hoo6pa3He cTpyxTypHbix oco6eHHOcTen npoH3BojjHbix HHTeryMeHTOB, cnep- 
MOjiepMa OKpauiHBaeTCH pa3HbiMH THnaMH nnrMeHTOB, BapHa6ejibHbi CTpyxTypa SHflocnep- 
wa h Tnnbi AH({)(|)epeHUHauHH 3apoflbima — OraHe30Ba/l981a, 1987a, 6, 1993, 1995), 
M3HeHHbix 4>opM (b nopaaxe BCTpenaiOTCH MHorojieTHHe, name Bcero xopHeBHLUHbie 
TpaBbi, ho ecTb Taxxee aepeBba, jinaHbi), THnoB npoBOflamnx 3JieMeHTOB h hx pacnpejjejieHHa 
i pa3Hbix nacTHx pacTeHHH (y TaxcoHOB, oG'beflHHJieMbix b stot nopa^ox, cocyjjbi c npocTbi- 
mh h jiecTHHHHbiMH nepcfjopaunaMH BCTpenaiOTca rjiaBHbiM o6pa30M b xopHHx, hto xapax- 
TepH3yeT MHorne TaxcoHbi ojmojiojibHbix, ho OTMeneHo mhoxccctbo npnMepoB pa3BHTHa 
COCyaOB TOJIbXO B CTeBjlHX H JlHCTbHX HJIH TOJlbXO B XOpHHX H JlHCTbHX, HJIH TOJIbXO B 

-THCTbax — Fahn, 1954; Cheadle, 1969; Wagner, 1977). Hhcjio HacTeii UBeTxa y TaxcoHOB 
□opaaxa MoxceT 6biTb ({)HxcHpoBaHHbiM hjih HeonpejiejieHHbiM h jjaxce He xpaTHbiM 3. 
JIhctohxh oxojiouBeTHHxa o6whho He cpocinneca, ho ecTb ceMeiicTBa co cnaHHbiM THnoM 
■eHHHxa ( Hypoxidaceae ), HexTapHHXH MOiyr 6biTb JienecTxoBbiMH, cenTajibHbiMH, sxct- 
pa4)JiopajibHbiMH hjih Boo6me OTcyTCTBOBaTb (Luzuriagaceae, Asparagaceae, Dracaena- 
ceae). 3aBa3b, xax npaBHJio, BepxHaa, ubctxh jiBynojibie. Ho ecTb npHMepw cfiopMHpoBaHHa 
HHXHeH h nojiyHHXHen 3aBa3H, ojmonojibix uBeTxoB (Asparagus, Aspidistra h MHorne 
itpyrae). TaxHM o6pa30M, cnapxceBbie — 3 to rpynna ceMencTB, OTJiHnaiomHxca 6oJibiuoH 
aunjiHTyjioH BapHa6ejibHocTH npH3HaxoB Maxpo- h MHxpoMopcjDOJiorHH. 3 to xoppejinpyeT 
c oco6eHHocTHMH reorpacjDHHecxoro pacnpocTpaHeHHa ero TaxcoHOB. CeMencTBa, o6i>eOT- 
HaeMbie b stot nopajjox, npHMepHO ojiHHaxoBO npejicTaBJieHbi b jjByx ochobhwx ueHTpax 
pojioBoro h BHjioBoro MHoroo6pa3HH Bcero pojjCTBa jiHJieHHbix: b Boctohhoh h K)ro-Boc- 
TOHHOH A3HH (3TH TeppHTOpHH CHHTaiOTCa OHarOM pa3BHTHH Me30(})HJIbHbIX (jDJIOp) H Ha 
DJKHblX XOHTHHeHTaX, XOTOpbie MHOrae aBTOpbl CBH3bIBaiOT C pa3BHTHeM XCepo4)HJIbHbIX 
(Juiop. Mhoio, no jiaHHbiM CTpyxTypbi ceMeHH, OTMenaeTca oTcyTCTBHe sxojiorHnecxoH 
cneuHajiH3auHH b stoh rpynne (OraHe30Ba, 1991, 1999). 

CncTeMaTHHecxoe nojioxceHHe ceM. Trilliaceae — ojjHa H3 BaxcHeihiiHx npo6jieM 
jiHJiHeuBeTHbix. Ee pemeHHe Heo6xo;iHMo Ana noHHMaHHa pajja BonpocoB sbojiiouhh 
OAHojiojibHbix. Bbirne OTMenanocb, hto Huber (nepcoHajibHoe coo6meHHe Dahlgren et al., 
1985: 93, 132) cHHTaeT, hto b pojjCTBeHHbix nopajixax Trilliales , Asparagales iuioa arojja 
nepBHHHa. B Taxnx njiojjax ceMeHHaa xoxypa jiereHepHpoBajia, Tepaa cnoco6HOCTb x 
3amHTe. riepexoA k xopo6onxe cnoco6cTBOBan noaBJieHHio HOBoo6pa30BaHHa — MejiaHH- 
hob, xoTopbie, HHxpycTHpya noBepxHOCTb ceMeHH, xoMneHcnpoBajiH jiereHepauHio cnep- 
MOflepMbi. 3to MHeHHe pa3AejiaioT h Dahlgren c coaBT. (1985). TaxHM o6pa30M, no 
MHeHHio 3thx aBTopoB, HanpaBJieHHe Mop(|)oreHe3a njiojia y TpHJUineBbix ^aeT otbct Ha 
Bonpocbi 3bojik)uhh b nopajixe cnapxceBbix, xoTa sth aBTOpbi HcxjnoHaiOT ceM. Trilliaceae 
H3 cocTaBa Ha3BaHHoro nopaaxa. Flpn cpaBHeHHH ceM. Trilliaceae c nop. Asparagales 


19 



BbiHBjiHCTCH cneAyiomee. Ana ceMencTBa xapaKTepHa BapHa6ejibHOCTb no THny nnoAa, 
HHCJiy nacTen UBeTKa, THny HexTapHHxoB (xax jienecTKOBbie, Tax h cenTajibHbie, nocneA- 
HHe o6HapyxceHbi y HeKOTopbix bhaob poAa Trillium — Dahlgren et al., 1985). B CTpyxType 
ccmchh He o6HapyxceHbi npn3Haxn, KOTopbie no3BOJiHJiH 6bi 6ojiee onpeAeneHHO Bbicxa- 
3aTbca no cncTeMaTHHecKOMy nojioxceHHio ceMewcTBa, OTMenaeTca TOJibxo cna6aa cneun- 
aJiH3auHH Bcex ochobhmx nacTen ceMeHH (OraHe30Ba, 1981a, 1993): ceMeHHaa xoxcypa c 
4)jio6ac{)eHaMH, 6e3 BbipaxceHHoii cneunajiH3auHH TecTbi n TerMeHa, SHAocnepM cpaBHH- 
TenbHO HeMHorocjioiiHbiH, co cjia6biM yTOJimeHneM xneTOHHbix ctchok, 3apoAbim HeflncJ)- 
c{)epeHUHpoBaHHbiH. OTcyTCTBHe cneunajiH3auHH xapaxTepHO xax ajih nbuibubi TpnjuiHe- 
bmx (KynpHHHOBa, 1948), Tax h win cocyaoB (ajix ceMewcTBa OTMenaioTca tojibxo cocy^bi 
c JiecTHHHHOH nepcjiopauHeH n TOJibKO b kophhx — Wagner, 1977). CneAOBaTejibHo, 
Hapany c BapnaOejibHOCTbio Mopc{)OJiorHHecxHX npH3HaxoB reHepaTHBHOH c(J)epbi ceM. 
Trilliaceae BbiAenaeTca BbipaxceHHoii npHMHTHBHOCTbio npH3HaxoB xax reHepaTHBHon, Tax 
h BereTaTHBHOH c(J)epbi. Hmchho sto OTJiHHaeT TpnjuineBbie ot Bcex ocTajibHbix Aspara- 
gales n ,aaeT ocHOBaHne He cornaiuaTbca co cftriHxceHHeM TpnjuineBbix n nnocxopenHbix 
(Dahlgren, Clifford, 1982; Dahlgren et al., 1985; TaxTaAxcaH, 1987). flna AHocxopeiiHbix 
xapaxTepHa cneunajiH3auna uejioro paAa npn3HaxoB reHepaTHBHOH c(£epbi (ubctxh Bceraa 
onHonojibie, b cjioxchbix couBeTnax, b CTpyxType ceMeHH OTMenaeTca Hajinnwe xpncTaji- 
noHocHoro cnoa — shaotcctbi, 3-cjiohhoto TemeHa c paAOM cneunc{)HHecxHx npn3Ha- 
xob — npH3Haxn, He BCTpenaiomneca 6ojibme hh b oahoh H3 H3yneHHbix rpynn) n 
BereTaTHBHOH c(J)epbi (xcH3HeHHaa c{)opMa — jiHaHbi, jiHCTba nepeuixoBbie c ceTHaTbiM 
xcHjixoBaHHeM, noA3eMHaa nacTb npeACTaBJieHa xopHeBHmeM hjih xjiy6HeM, cocyAbi c 
JiecTHHHHOH nep(j)opauHeH, ho OTMenaiOTca h b xopHax, h b CTe6jiax). B CTpyxType ceMeHH 
AHocxopenHbix h HexoTopbix TpHjijineBbix (poA Trillium ) e^HHCTBeHHbiM npH3HaxoM 
cxoflCTBa aBjiaeTca HajiHHHe yTOJimeHHH xneTOHHbix ctchox shaotcctbi. Ho b pone Paris 
3tot npH3Hax He OTMenaeTca (OraHe30Ba, 1981a), cjieAOBaTejibHO, oh He aBjiaeTca o6luhm 
njm ceMeiicTBa. B HTore moxcho cxa3aTb cneAyiomee. Ilo AaHHbiM npoBeAeHHoro nccjie- 
AOBaHHa HeT ocHOBaHHH He corjiacHTbca c Huber (1969), xoTopbiii BbmenaeT ceM. Trilli¬ 
aceae b oxaejibHMH nopa^ox. IlocjieflHHH npH3HaeTca TaxTaAXcaHOM (Takhtajan, 1997). 
Hto xce xacaeTca ceM. Dioscoreaceae , to, yHHTbiBaa cneuH(J)HHHocTb CTpyxTypw nnoAa, 
ceMeHH h pa,aa Apyrnx npH3HaxoB b Maxpo- h MHxpoMop(J)OJiorHH ero npeACTaBHTejien, 
Heo6xonHMO He TOJibxo BbiAejiHTb caMOCToaTejibHbiH nop. Dioscoreales (OraHe3©Ba, 
1989), 6ojiee Toro, corjiacHTbca c BbwejieHHeM OTAenbHoro HaAnop. Dioscoreanae 
(Takhtajan, 1997; Oganezova, 1998) Hapaay c HaanopaflxaMH Lilianae, Asparaganae. 

Bonpoc o CHCTeMaTHnecxoM nonoxceHHH ceM. Smilacaceae ocTaeTca He nojmocTbio 
peuieHHbiM. no oco6eHHOCTaM ceMeHHoii xoxcypw (coxpaHeHHe b 3pejioM ceMeHH tojibxo 
npoH3BOOTbix BHyTpeHHero HHTeryMeHTa, Hpe3BbiHanHoe pa3BHTHe 3HAOcnepMa — npn- 
3Haxn, o6mne y Smilacaceae, Ruscus, Danae* c ponaMH h ApyrHMH, 6e3ycJiOBHO, 
«cnapxceBbiMH» poAaMH — OraHe30Ba, 1981a) HeT ocHOBaHHH Ana hx BbineneHHa H3 
poncTBa cnapxceBbix, ho ecTb ocHOBaHHa win Toro, hto6bi He cornaiuaTbca c hx 
o&beflHHeHHeM b OAHy rpynny poACTBa c ceMeiicTBaMH Dioscoreaceae h Taccaceae . 
Poactbo c nocjieflHHMH Ana CMHJiaxcoBbix o6cyxcAaiOT h Dahlgren c coaBT. (1985). 
HMeiOTca cneuH(J)HHecxHe npH3Haxn CTpyxTypbi ceMeHH (Ha3BaHHbie Bbirne), napajuiejin 
c xoTopwMH He o6HapyxceHbi hh y oahoh H3 H3yneHHbix rpynn po^CTBa Liliaceae sensu 
Engleri (Engler, Prantl, 1888). Y Taccaceae xce OTMeneHO HHoe HanpaBJieHHe cneunajiH- 
3auHH TxaHen cnepMonepMbi, xoTopaa cxopee HanoMHHaeT oneHb cneuHajiH3HpoBaHHyio 
capxoTecTy, ecTb h Apyrne BaxcHbie CTpyxTypHbie OTAHnna, He no3BonaiomHe cpaBHHBaTb 
CTpyxTypy ceMeHH b 3toh rpynne (OraHe30Ba, 1995) c TaxoBoii y CMHJiaxcoBbix. B CBa3H 
co CMHJiaxcoBbiMH TaxTaAxcaH (Takhtajan, 1997) paccMaTpHBaeT ceMeiicTBa Luzuriaga- 
ceae, Philesiaceae, Ripogonaceae h Petermanniaceae , o6ieAHHaa hx BMecTe co Smilaca¬ 
ceae b nop. Smilacales. Pacnonaraa a^hhbimh no ceMeHHoii xoxcype npeACTaBHTejien ceM. 
Luzuriagaceae (OraHe30Ba, 2000), moxcho o6cyAHTb CBa3b Mexmy 3 thmh ceMeiicTBaMH. 
TaxTaAxcaH (Takhtajan, 1997), npeAJiaraa Taxoii o6ieM nop. Smilacales OTMenaeT, hto 
oneHb 6 ah3xh MexAy co6oh npeACTaBHTenn ceMeiicTB Luzuriagaceae, Philesiaceae, 
Ripogonaceae. nocneAHee ceMencTBo 3aHHMaeT npoMexcyTOHHoe nonoxceHne MexcAy AByMa 
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nepBbiMH h ceM. Smilacaceae. Ho no AaHHbiM CTpyKTypbi ccmchh h njiOAa HeT ocHOBaHHH 
juw HCKjnoHeHHH ceM. Luzuriagaceae (ceMeHa TecTajibHbie, c MenaHHHOM, TemeH coxpa- 
HflCTCH, ecTb paA cneuH(J)HHecKHx npH3HaxoB b CTpyxType njiOAa) H3 cocTaBa Asparagales 
H O&beflHHeHHH ero CO CMHJiaKCOBbIMH B OTfleJlbHblH nOpaflOK. 

3axniOHaa o6cyxcfleHHH npo6neMbi sthx TaxcoHOB, cneAyeT otmcthtb cjieayiomee. B 
hoboh cncTeMe (Takhtajan, 1997) yiea3biBaeTC5i Ha 6jiH3ocTb nopaAXOB Dioscoreales, 
Smilacales, Trilliales c HexoTopbiMH ceMeiicTBaMH H3 nop. Colchicales , b nacTHOCTH c 
ccm. Uvulariaceae. B MoeM npeACTaBjieHHH CBa3b MexAy BbiAenaeMbiMH mhok> HaAnopaA- 
khmh Asparaganae (nopaAXH Asparagales , Asphodelales, Trilliales ) n Lilianae (nopaAXH 
Liliales , Alstroemeriales, Taccales) ocymecTBjiaeTca nepe3 Te ace rpynnbi, a hmchho ceM. 
Trilliaceae (hjih nop. Trilliales) h ceM. Smilacaceae co CTopoHbi Asparaganae , ceMeiicTBa 
Melanthiaceae h Colchicaceae co CTopoHbi Lilianae. Haanop. Dioscoreanae , 3 aHHMaa 
npoMexcyTOHHoe nojioxceHHe MexcAy BbimeHa3BaHHbiMH Haj^nopa^xaMH (OraHe30Ba, 1989; 
Oganezova, 1998), BbwejiaeTca CBoeii cneuHcJjHHHOCTbio. 

H3yneHHe njiOAa h ceMeHH noATBepxcAaeT npHHaAnexcHOCTb ceM. Herreriaceae x nop. 
Asparagales: nnoA xopo6onxa, TxaHH xoToporo cneunajiH3HpoBaHbi b xanecTBe 3amHTHbix 
CTpyxTyp; cxoAHbie CTpyxTypw OTMeneHbi Ana poaob Aphyllanthes (ceM. Aphyllanthaceae 
nop. Asphodelales) h Sansevieria (ceM. Dracaenaceae nop. Asparagales ; OraHe30Ba, 
19876, 1989). B CTpyxType ceMeHH Herreria OTMenaeTca coxpaHeHne npoH3BOAHbix o6ohx 
■HTeryMeHTOB, cnepMOAepMa oxpauiHBaeTca n (J)jio6a(J)eHaMH, n MejiaHHHaMH. Taxoe 
coneTaHHe xapaxTepHO ana tbxhx ceMeiicTB H3 nop. Asparagales , xax Blandfordiaceae n 
Hypoxidaceae (OraHe30Ba, 1989, 1995). CBa3H Herreriaceae c Melanthiaceae He noA- 
TBepxAaiOTca (OraHe30Ba, 1984a, 6). HexoTopoe BHeuiHee cxoactbo b cTpoeHHH iuioaob 
3Thjc ceMeiicTB, a Taxxe 3aMeneHHoe JI. A. KynpnaHOBOH (1948) cxoactbo b CTpyxType 
ntuibubi, BepoaTHee Bcero, aBJiaeTca npoaBjieHHeM napamiejibHOH sbojiiouhh. 

Bonpoc 06 06 'beMe h CHCTeMaTHnecxoM nonoxceHHH ceM. Tecophilaeaceae ocTaeTca 
caMbiM cnoxcHbiM cpeAH o 6 cyxcAaeMbix. HeacHbi rpaHHUbi ceMeiicTBa, ero CBa3H, MecTO 
cpeAH ocTajibHbix TaxcoHOB poncTBa JiHJieiiHbix. Ectb AaHHbie no CTpyxType nbuibubi, 
BKjiiOHaa yjibTpacTpyxTypy (Schulze, 1983; Simpson, 1985), xpoMocoMaM (Cave, 1949, 
1952; La Cour, 1956; Ornduff, 1979a, b; Goldblatt, 1989), 3m6phojiothh (de Vos, 1961, 
1963), ceMeHHOH xoxcypbi (Huber, 1969) Ana mhohix poaob, o6mhho BxmonaeMbix b 
cocTaB ceMeiicTBa. CnenaHo HecxoJibxo nonbiTOx cHCTeMaTHHecxoii peBH3HH ceM. Teco¬ 
philaeaceae h ero OTAejibHbix poaob (Nietsch, 1941; Carter, 1962; Sterling, 1974; 
Dahlgren, van Wyk, 1988; TaxTaAxcaH, 1994). P. Goldblatt (1989), o 6 o 6 mHBmHii HMeio- 
mHeca CBeAeHHa no cnopHOMy pony Walleria , CHHTaeT B03M0xcHbiM coxpaHHTb ero b 
cocTaBe Texo(J)HJieiiHbix. C. Sterling (1974), H3yHaBuiHii Tnnbi ceManonex h Mop^onornio 
3aBa3eii HexoTopbix poaob H3 poACTBa JiHJieiiHbix, HacTanBaeT Ha TecHbix CBa3ax poaob 
Walleria h Cyanella c npyrHMH Texo(J)HJieiiHbiMH. R. Ornduff (1979a) CHHTaeT bo3moxchoh 
cna3b pona Cyanella c Texo(J)HJieiiHbiMH, ho noAnepxHBaeT HeacHOCTb 3Toii CBa3H. flpyroii 
cnopHbiii pon Lanaria , no AaHHbiM de Vos (1961, 1963), o 6 HapyxcHBaeT 3 M 6 pnonorHHec- 
xoe, aHaTOMHnecxoe h najiHHOJiornHecxoe noAo 6 we c Texo(J)HJieiiHbiMH. Ornduff (1979b) 
x onpeAejieHHOMy BbiBOAy b stom Bonpoce He npHUien. CBa3b Texo(j)HneiiHbix c hphcobhmh 
OTMeneHa S. Endlicher (1836—1840). 

flna Bcex H3yneHHbix ceMeiicTB b tom hx 06'beMe, xoTopwii npHHHMaeTca no AaHHbiM 
crpyxTypbi ceMeHH, o6HapyxceHa HexoTopaa o6mHOCTb b npH3Haxax CTpyxTypbi nnona h 
ceMeHH. Y H3yneHHbix npeACTaBHTejieii ceM. Tecophilaeaceae — poaob Walleria , Lanaria 
h Odontostomum — BbiaBJieHbi cneAyiomne npH3Haxn cxoACTBa h pa3JiHHHa. CnepMonep- 
Ma 3penoro ceMeHH cocTaBJieHa npoH3BOAHbiMH o6ohx HHTeryMeHTOB. 3x30TecTa b pOAe 
Walleria cocTaBJieHa H30AnaMeTpHHecxHMH hjih noHTH npaMoyronbHbiMH xjieTxaMH c 
yTOJimeHHbiMH CTeHxaMH h $Jio6a(J)eHaMH; b poAax Lanaria h Odontostomum — 3to 
TaHreHTajibHo BbiTaHyTbie, TOHxocTeHHbie xjictxh c TeMHo-xopHHHeBbiM, noHTH nepHbiM 
coAepacHMbiM. OcTajibHbie cjioh TecTbi y pona Walleria npencTaBneHbi OAHopoAHoii 
napeHXHMoii. Y poaob Lanaria h Odontostomum nepBbiii cnoii Me30TecTbi CTpyxTypHO 
OTAHHaeTca ot ocTajibHbix ee cnoeB. Y Lanaria b stom cnoe HaxannHBaiOTca (})Jio6a(})eHbi; 
CTpyxTypa TemeHa npHMepHO OAHHaxoBaa y Bcex 3 poaob. Y pona Odontostomum TemeH 
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coxpaHaeTca tojibko b o 6 jiacTH pacjje, y Lanaria h Walleria kjictkh TeraeHa CHJibHO 
cxcaTbie. 

TaKHM o6pa30M, no CTpyKType ccmhh cxoactbo MexcAy paccMaTpHBaeMbiMH poAaMH 
BecbMa ycjiOBHO, noTOMy BbwejieHHe b caMOCToaTenbHbie ceMencTBa poAa Lanaria (Lana- 
riaceae) h poAa Walleria (Walleriaceae) HapaAy c ceM. Tecophilaeaceae (Odontostomum 
h Apyrne poAbi) (Takhtajan, 1997) KaxceTca Han 6 oAee BepoaTHbiM pemeHneM Bonpoca 06 
o 6 T>eMe ceMencTBa. Hto Kacaerca ero rpynn poACTBa, to aji« Bcex 3 H3yneHHbix poaob 
xapaKTepHo 3aMeTHoe AOMHHHpoBaHne npoH3BOAHbix HapyxcHoro HHTeryMeHTa HaA BHyT- 
peHHHM; 3to OHeHb xapaKTepHo juin Bcero HaAnop. Asparaganae. B cnepMOAepMe sthx 
Poaob OTMenaeTca coneTaHHe c{)jio6a4)eHOB c ApyrnMH npoH3BOAHbiMH AyOnjibHbix Be- 
mecTB — oneHb xapaKTepHaa oco 6 eHHOCTb npeACTaBHTejien nop. Asparagales sensu 
Oganezova (OraHe30Ba, 1989). B CTpyKType ceMeHH Tecophilaeaceae s. 1. ecTb h Apyrne 
npH3HaKH, npaMO yKa3biBaiomHe Ha 6 nH 30 CTb c TaKCOHaMH H3 HaAnop. Asparaganae. 
HHTepecHO 3aMeTHTb, hto TaxTaAXflH (Takhtajan, 1997) npeAJiaraeT BKJiiOHHTb b nop. 
Tecophilaeales xpoMe co6ctbchho TeKoc})HJieHHbix (nacTb H3 KOTopbix BbiAenaeTca hm b 
caMOCTOHTejibHbie ceMeiicTBa Lanariaceae h Walleriaceae) MOHOTnnHoe ceM. Ixioliria- 
ceae. Ee 3 ycjiOBHaa 6 jiH 3 ocTb poAa Ixiolirion k aMapnAAHCOBbiM noHTH He ocnapHBaeTca 
(OraHe30Ba, 1990; Thorne, 1992). Dahlgren c coaBT. (1985) OTMenaiOT B03MoxcHyio 
6JIH30CTB HKCHOJIHpHOHa C TeKOCjjHJieHHblMH H cj)OpMHeBbIMH, KOTOpbie HBJIHIOTCa npeA’ 
CTaBHTejiflMH nop. Asparagales. OAHaxo AaHHbie no CTpyKType ceMeHH HKCHOJiHpnoHa 
HacTOJibKO He comacoBbiBaiOTCfl c TeM, hto OTMeneHO ajih TeKO(J)HJieHHbix (h HaoOopoT, 
BnncbiBaiOTCfl b aMnjiHTyAy BapnaOejibHOCTH stoh CTpyKTypbi y aMapHJuiHcoBbix — Ora- 
He30Ba, 19816, 1990), hto a He Mory comacHTbca c TaKHM oOtjCmom nopaAKa TeKO(J)H- 
jieHHbix. OAHaxo cornacHa c hcoOxoahmoctbio BbwejieHHa nop. Tecophilaeales , npOMe- 
xcyTOHHoro MexcAy nopaAKOM Asparagales , KyAa BKjnonaeTca ceM. Phormiaceae , h nop. 
Asphodelales , b cocTaB KOToporo bxoaht aMapHJiJincoBbie h poA Ixiolirion. 

Ha ocHOBaHHH HccjieAOBaHHH CTpyKTypbi nnoAa h ceMeHH y paAa poaob, o 6 cyxcAaeMbix 
b cbh3h c poactbom ceM. Asparagaceae, mhoio npHHHMaeTca cneAyiomHH cocTaB nop. 
Asparagales: Asparagaceae s. 1. (BKJnonaa ceM. Asparagaceae s. str.% a TaKXce ceMeiicTBa 
Ruscaceae, Convallariaceae, Ophiopogonaceae , a TaKxce poAbi Clintonia, Disporum, 
Streptopus ), Luzuriagaceae, Dracaenaceae, Hypoxidaceae, Phormiaceae , Blandfordia - 
ceae t Herreriaceae, Smilacaceae. CeM. Tecophilaeaceae npeAnoHTHTenbHee npH 3 HaTB b 
cocTaBe caMOCTOHTejibHoro nop. Tecophilaaeales b HaAnop. Asparaganae sensu Ogane¬ 
zova (OraHe30Ba, 1989, 1998). npH 3 HaiOTca TaKxce nop. Dioscoreales h HaAnop. Diosco- 
reanae. riocneAHHH, BepoaTHo, aBjiaeTca npOMexcyTOHHbiM MexcAy Asparaganae h Lilianae , 
BbiAenaiomHHCfl CBoen cneuHcj)HKOH. 

flaHHbie no CTpyKType nnoAa h ceMeHH He npoTHBopenaT BbiAejieHHio caMocToaTenb- 
Horo nop. Trilliales. Hto xce Kacaerca rpynnbi poACTBa 3 Toro nopaAKa, cneAyeT OTMeTHTb 
HanHHHe onpeAejieHHbix napanneneH b CTpyKType ceMeHH TpHAAHeBbix, jiHJieiiHbix (ceM. 
Liliaceae) h kojixhkobmx (ceM. Colchicaceae) (OraHe30Ba, 1980, 1981a, 19846). C 
nopaAKOM Liliales h ceM. Colchicaceae TpHAJineBbie c 6 jinxcai 0 Tca b HeKOTopbix pa 6 oTax 
(Thorne, 1992; Takhtajan, 1997). OAHaxo ochobhmm npH 3 HaKOM CTpyKTypbi ceMeHH 
TpHJiAHeBbix HBjiaeTca OTcyTCTBHe cneuHanH3auHH. 3to HapaAy c TeM, hto no xch3hchhoh 
(J)opMe, CTpyKType UBeTKa h nnoAa y TpnjuiHeBbix 6 onbine cxoACTBa co cnapxceBbiMH, neM 
c jiHJieiiHbiMH, no3BonaeT coxpaHHTb nop. Trilliales b cocTaBe HaAnop. Asparaganae , xoth 
3TO He HBJIfleTCH OHeBHAHbIM. 
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HacTHTyr 6ot&hhkh HAH PA nojiyneHO 26 XI 1996 

EpeBaH 


SUMMARY 

The volume of the Asparagales (superorder Asparaganae sensu Oganezova, 1989) is established 
based on seed structure. The families Asparagaceae s. 1., Luzuriagaceae, Dracaenaceae s. 1., 
Hypoxidaceae, Phormiaceae, Herreriaceae, Tecophilaeaceae and Smilacaceae are included into this 
order. The family Dioscoreaceae is separated out into its own order Dioscoreales. The Trilliaceae 
should be raised to a separate order within the superorder Asparaganae. The volume of the 
Tecophilaeaceae (Tecophilaeales) is not clear, however its relation to Asparagales is apparent. 
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© H. H. IIopTeHHep 

CHCTEMA rEOITAOHHECKHX 3JIEMEHTOB OJIOPBI KABKA3A 

N. N. PORTENIER. THE SYSTEM OF GEOGRAPHICAL ELEMENTS OF THE CAUCASIAN FLORA 


ripeAnoxceHa cHcreMa xophohomhhcckhx reorpac})HHecKHX 3 jicmchtob h rpynn cBrnyiomHx bhjxob, nocrpo- 
eHHaa Ha ochobc aHajiH3a pacnpocTpaHeHHH okojio 3000 bhaob cocynncTbix pacTeHHH cjinopbi KaBKa3a. flaHbi 
KpaTKHe xapaKTcpncTHKH BbwejieHHbix reorpac|)HHecKHx sjicmchtob h rpynn cBmyiomHx bhaob. 

KniOHeBbie cnoBa: reorpacj3HHecKHe sneMeHTbi, cjwopa, KaBKa3. 


flaHHaa CTaTbx hbjirctch btopmm, 3aKjiioHHTeJibHbiM, coo6meHHeM o CHCTeMe reorpa- 
4)HnecKHx 3JieMeHTOB 4mopbi KaBKa3a. B nepBOM coo6meHHH (IIopTeHHep, 2000) pac- 
CMOTpeHbi MeTOflHHecKHe Bonpocbi BbwejieHHH reorpac^HHecKHX 3jieMeHTOB ({xriopbi h 
OTH eceHHH BHflOB k TeM hjih hhmm reooneMeHTaM. 3Aecb ace npejyiaraeTcx co6ctbchho 
CHCT eMa h aaioTCfl KpaTKHe xapaKTepncTHKH BbwejieHHbix reorpa(J)HHecKHx ajieMeHTOB h 
rpynn CBfl3yiomHx bh^ob. 


CHCTeMa reorpacJwHecKHx 3jieMeHTOB h rpynn CBjnyiouiHx bhaob 
$ jiopbi KaBKa3a 


1. 

2 . 

3. 

4. 

5. 


6 . 

7. 

8 . 

9. 

10 . 

11 . 

12 . 

13. 

14. 

15. 


16. 

17. 


UlupoKo pacnpocmpaneHHbie eudbi 

IIjnopHperHOHajibHbiH 

ronapKTHHeCKHH 

IlajieapKTHHecKHH 

3anajjHO-najieapKTHHecKHH 

lOacHO-najieapKTHnecKHH 

EopeajibHbie eudbi 

IIaH6opeajibHbiH 

UHpKyM6opeajibHbiH 

Ebpo-ch6hpckhh 

KaBKa3CKO-eBponeHCKHH 

KaBKa3CKHii 

KaBKa3CKO-3BKCHHCKHH 

3bkchhckhh 

KpblMCKO-HOBOpOCCHHCKHH 

IIOHTHHeCKO-K))KHOCH6HpCKHH 

IIOHTHHeCKHH 

JJpeeHecpedu3eMHOMopcKue eudbi 

06meApeBHecpeAH3eMHOMopcKHH 

Cpe^H3eMHOMOpCKHH 
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18. B0CT0HH0CpeOT3eMH0M0pCKHH 

19. IipaHO-TypaHCKHii 

20. ApMeHO-HpaHCKHH 

21. FnpKaHCKHH 

22. TypaHCKHH 

Ceji3yjou{ue eudu 

23. EBpOneHCKO-CpeflH3eMHOMOpCKHH 

24. Cy6cpeflH3eMHOMopcKHH 

25. BoCTOHHO-Cy6cpeOT3eMHOMOpCKHH 

26. r HpKaHO-3BKCHHCKHH 

27. KaBKa3CKo-rnpKaHCKHH 

28. KaBKa3CKO-apMeHO-HpaHCKHH 

29. TypaHO-KaBKa3CKHH 

1. IljiiopHperHOHajibHbiH sjicmcht (pluriregional element). Bh^h, 6ojiee hjih 
MeHee iimpoKo pacnpocTpaHeHHbie b2h 6ojiee uapCTBax <J)Jiopbi ( Pteridium aquilinum 
(L.) Kuhn, Osmunda regalis L., Asplenium trichomanes L. si. 1. h jjp.). B ochobhom sto 
BOflHbie h BO,aHo-6ojiOTHbie pacTeHHH (Potamogeton pectinatus L., Pycreus flavescens (L.) 
Beauv. ex Reichenb., Phragmites australis (Cav.) Trin. ex Steud., Alisma plantago-aqu- 
atica L. s. 1.). 

Ciofla BepojiTHO, cjieayeT Taoce OTHOCHTb h TaKHe bh^m, xa k Huperzia selago (L.) 
Bernh. ex Schrank et Mart. s. L, Athyrium filix-femina (L.) Roth, Botrychium lunaria (L.) 
Sw.^xotb 6ojibmaa nacTb hx apeajiOB HaxojjHTCJi b TojiapKTHKe. 

2. rojiapKTHnecKH h 3JieMeHT (holarctic element). Bh^m, ecTecTBeHHbw apeaji 
KOTOpbix 6ojiee hjih MeHee b paBHOH Mepe oxBaTbiBaeT TeppHTopHH He MeHee 3 nojmapcTB 
TojiapKTHKH b 3anaAHOM h Boctohhom nojiymapnax. BepoaTHO, rojiapKTHHecKHMH moxcho 
CHHTaTb Koeleria cristata (L.) Pers., Urtica dioica L., Equisetum arvense L. 

3. riajieapKTHHecKHH sjieMeHT (palearctic element). Bhjjm c apeajraMH, oxBaTbi- 
BaiomHMH Bee 3 noauapCTBa roJiapKTHnecKoro uapcTBa b npeaejiax CTaporo CBeTa 6e3 
bbhoh npHyponeHHOCTH k ojjHOMy H3 hhx ( Calamagrostis epigeios (L.) Roth, Descurainia 
sophia (L.) Webb ex Prantl). 

B fleHCTBHTejibHocTH najieapKTHHecKHe apeajibi b 6ojibuiHHCTBe cjiynaeB btophhhm. 

4. 3anaflHO-najieapKTHHecKHH sjieMeHT (west-palearctic element). Tpynna 
bhaob, pacnpocTpaHeHHe KOTOpbix orpaHHHeHo 3anajmoH nacTbio IlajieapKTHKH, t. e. 
EBponoh, 3ana^HOH CH6Hpbio h 3anaj*HOH hojiobhhoh flpeBHero Cpe,aH3eMbfl (o6whho He 
BOCTOHHee 3anaAHoa3naTCKOH noao6jiacTH), h KOTopbie OTcyTCTByiOT (He CHHTaa hbho 
3aHOCHbix) Ha TeppHTopHH BocTOHHoa3HaTCKoro nofluapcTBa ( Centaurium pulchellum 
(Sw.) Druce, Alisma lanceolatum With., Poa bulbosa L., Dactylis glomerata L., Lactuca 
serriola L., Hypericum perforatum L., Amoria fragifera (L.) Roskov s. 1.). 3anaAHo- 
najieapKTHHecKne apeajibi Taxxce bo mhothx cjiynajix BepoaTHO BTOpHHHbi. 

5. lOxcHO-najieapKTHHecKHH sjieMeHT (south-palearctic element). Apeajibi sthx 
bhaob oxBaTbiBaiOT flpeBHee CpeflH3eMbe h 3HaHHTejibHyio nacTb Boctohhom A3hh, b 
6opeajibHOH nacra riajieapKTHKH ohm xapaxTepHbi juifl cTenHbix TeppHTopHH, pacnpocT- 
paHeHbi b Cy6cpe,aH3eMHOMopbe h KaBKa3CKo-EBponeHCKOH noaodnacTH (Bothriochloa 
ischaemum (L.) Keng). 

6. IlaHOopeajibHbiH sjieMeHT (panboreal element). Bn/tbi, OTHocHMbie cio^a, iuh- 
poKo pacnpocTpaHeHbi bo Bcex hjih noHTH Bcex o6jiacTax BopeajibHoro nojmapcTBa 
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rojiapKTHKH, b 3anaAHOM h Boctohhom nojiyuiapnax; MHorae H3 hhx o6bi4ho hmciot 
ynacTKH apeajiOB b Boctohhom A3hh, b ropax flpeBHero CpeAH3eMbH h MaApeaHcicoro 
no^uapcTBa (Juniperus communis L. s. 1., Parnassia palustris L., Coeloglossum viri- 
de (L.) C. Hartm. s. L, Galium aparine L., Hieracium umbellatum L.). CiOAa ace, Bepo- 
HTHO, CJieflyeT BKJIIOHHTb Taxxce BHflbl C nOHTH naHrOJiapKTHHeCKHM AH3'bIOHKTHBHbIM 
apKTO-MOHTaHHbiM pacnpocTpaHeHHeM, tbkhc xax Thalictrum alpinum L., Bistorta vivi- 
para (L.) Gray, Oxyria digyna( L.) Hill, Lloydia serotina (L.) Reichenb., Minuartia 
verna (L.) Hiern s. 1., Luzula spicata (L.) DC. h Ap. 

7. UHpKyMSopeajibHbiH sneMeHT (circumboreal element). Bham, apeajibi koto- 
pblX OXBaTbIBaiOT 60 JlbmHHCTB 0 npOBHHUHH UHpKyM6opeajibHOH o6jiacTH b CTapoM H 
Hobom CBeTe (Eriophorum polystachion L., Poa glauca Vahl., Carex rupestris All., 
C. rostrata Stokes, Poa palustris L. s. 1., Calamagrostis neglecta (Ehrh.) Gaertn., Mey. 
et Schreb., Pyrola minor L., Androsace septentrionalis L. h Ap.). B otjihhhc ot naH6o- 
peajibHbix UHpKyM6opeajibHbie bham b 6ojibuieH CTeneHH npHyponeHbi k UHpicyM6opeajib- 
hoh o6jiacTH h noHTH He npOHHKaioT Ha TeppHTOpHH flpyrax nofluapCTB, ho b CeBepHOH 
AMepHKe ohm o6whho HiHpoKO pacnpocTpaHeHbi b o6jiacTH CKajiHCTbix rop h ceBepHOH 
nojiOBHHe ATJiaHTHHecKO-CeBepoaMepHKaHCKOH o6nacTH. MHorwe uHpicyMOopeajibHbie 
BHflbi (Equisetum sylvaticum L., Eriophorum vaginatum L., Viola selkirkii Pursh ex 
Goldie, Cinna latifolia (Trevir.) Griseb., Comarum palustre L. h Ap.) Ha KaBKa3 
npOHHKJlH, BepOHTHO, TOJlbKO B nJieHCTOljeHe H HBJIHIOTCH 3AeCb pejlHKTaMH JieflHHKOBOrO 
nepHO^a. 

8. Ebpo-ch6hpckhh sneMeHT (eurosiberian element). UlnpOKO pacnpocTpaHeH- 
Hbie 6opeajibHbie bham, OTcyTCTByiomne b Hobom CBeTe. Hx apeanbi OXBaTbIBaiOT 
eBpa3HaTCKyio nacTb UHpKyM6opeajibHOH oOnacTH, t. e. BbiaejiaeMyio pjiaom aBTopoB 
(Hayek, 1926; Good, 1947, 1965; Davis, 1965; TaxTa^aoiH, 1970; Zohary, 1973, h Ap.) 
EBpo-CH6HpcKyio o6jiacTb. MHorae eBpo-CH6HpcKHe bham pacnpocTpaHeHbi b ceBepHbix 
npoBHHUHHX BocTOHHoa3HaTCKOH oOnacTH h HMeiOT 3KCKJiaBbi b pa3JiHHHbix paiioHax 
flpeBHero CpeAH3eMba ot ATJiaccKHX rop ao THManaeB h Tn6eTa, ho b otjihhhc ot 
najieapKTHHecKHx bhaob hx npHyponeHHocTb k BopeajibHOMy noAUapCTBy (jmopbi b 
6ojibiiiHHCTBe cnynaeB npaKTHHecKH He Bbi3biBaeT comhchhh. 

BnocneACTBHH, BepoaTHo, moxcho 6yAeT eBpo-cnOMpCKHe bham noApa3AejiHTb»Ha: 
1) najieoOopeajibHbie, t. e. mHpoKO pacnpocTpaHeHHbie b Ebpo-Ch6hpckoh o6nacTH h 
HM eiomne 3HaHHTeAbHbie SKCKJiaBbi b flpeBHeM CpeAH3eMbe h Boctohhom A3hh ( Gymna - 
denia conopsea (L.) R. Br., Poa nemoralis L., Lysimachia vulgaris L. m Ap.); 2) co6ct- 
BeHHO eBpo-CH6HpcKHe, apeajibi KOTopbix 6onee hctko BnHCbiBaiOTCH b rpaHHUbi stoh 
oOnacTH (Salix caprea L., S. triandra L., Carex acuta L., Ranunculus repens L., Myosotis 
sylvatica Ehrh. ex Hoffm. s. 1., Populus tremula L., Geranium pratense L., Betula pendula 
Roth, Paris quadrifolia L. m Ap.); 3) eBponeHCKO-3anaAHOCH6HpckHe c apeanaMH, oxBa- 
TbiBaioutHMH eBponeHCKyio nacTb UHpKyM6opeajibHOH o6nacTH (o6biHHo 6e3 caMbix 
ceBepHbix paHOHOB), ceBepHyio nojiOBHHy noHTHHecKO-IO>KHocH6HpcKOH noAoSnacTH, 
3anaAHOCH6HpcKyio (o6mhho TOJibKO ee loacHyio nonoBHHy) m Ajrrae-CaflHCKyio npoBHH- 
Uhh (Epipactis palustris (L.) Crantz, Daphne mezereum L., Viburnum opulus L., Succisa 
pratensis Moench, Carduus crispus L. s. str., Geranium sylvaticum L., Pyrola media Sw. 
h Ap.). 

9. KaBKa3CKO-eBponeHCKHH 3JieMeHT (caucaso-european element). PacnpocT- 
paHeHHe othochmmx cioAa bhaob oOmhho orpaHHneHO rpynnon npoBHHUHH (ATjiaHTHnec- 
Ko-EBponeiicKaA, UeHTpajibHoeBponeiiCKaa, HjuiHpHMCKaJi, KaBKa3CKaa, 3BKCHHCKaa, 
BocTOHHoeBponeHCKaa h KpbiMCKO-HoBopoccHHCKaa), oe^eAHHaeMbix mhoio b KaBKa3- 
CKO-EBponeHCKyio noAoOnacTb LUipKyMOopeajibHOH o6nacTH. 3Ta noAo6nacTb b ochobhom 
cooTBeTCTByeT EBponencKOH himpokoahctbchhoh oSnacTH b noHHMaHHH E. M. JlaBpeHKO 
(1950), T. H. HcaneHKO, JlaBpeHKO (1980). rnaBHbiM o6pa30M sto HeMopajibHbie bham, 
MHorne M3 hhx hmciot ynacTKH apeanoB b ceBepHbix paiioHax CpeAH3eMHOMopCKOH h 
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HpaHo-TypaHCKOH o6jiacTeH (Quercus robur L., Q. petraea L. ex Liebl., Corylus avella- 
na L., Carpinus betulus L., Cephalanthera rubra (L.) Rich., Dentaria bulbifera L. 
Dipsacus pilosus L., Mycelis muralis (L.) Dumort., Mercurialis perennis L., Euonymus 
europaea L., E. verrucosa Scop., Acer platanoides L., Lysimachia nummularia L., Fra- 
xinus excelsior L., Helianthemum nummularium (L.) Mill, h ap.). 

10. KaBKa3CKHH 3jieMeHT (Caucasian element). Bhabi, ochobhoh apean xoTopbix 
orpaHHneH KaBxa3Cxon npoBHHUHen, ho nacTO MHorae H3 hhx pacnpocTpaHeHbi h b 
npHjiexcamnx paiiOHax coccahhx npoBHHUHH, oco6eHHO b 3bxchhcxoh (Betula litwinowii 
Doluch., B. raddeana Trautv., Ribes caucasicum Bieb., Galega orientalis Lam., Astraga¬ 
lus levied Freyn ex Somm. et Levier, Astrantia biebersteinii Trautv., Chaerophyllum 
humile Stev., Potentilla agrimonioides Bieb., Geranium ruprechtii (Woronow) Grossh., 
Salix kuznetzowii Laksch. ex Goerz, Lilium monadelphum Bieb. s. str., Pseudovesicaria 
digitata (C. A. Mey.) Rupr.). HaH6ojiee xapaxTepHbiMH npeACTaBHTejiHMH xaBxa3Cxoro 
reorpacjDHHecKoro sjieMeHTa HBjiaiOTca Tax Ha3biBaeMbie 3yxaBxa3cxne bham, HCTHHHbie 
3HAeMHKH, aSopHreHbi TjiaBHoro KaBxa3Cxoro xpeOTa: Delphinium caucasicum 
C. A. Mey., Cerastium multiflorum C. A. Mey., Oxytropis owerinii Bunge, Euphrasia 
ossica Juz., Ziziphora puschkinii Adams, Campanula ciliata Stev., C. petrophila Rupr., 
Taraxacum tenuisectum Somm. et Levier h Ap. 

Eojiee apoSHoe noApa3AejieHne xaBxa3cxnx bhaob 6yneT npoBeneHO n03xce Ha ochobc 
COB peMeHHOrO (JlTIOpHCTHHeCXOrO paHOHHpOBaHHfl KaBKa3CKOH npoBHHUHH. 

11. KaBKa3CKo-3BKCHHCKHH 3JieMeHT (caucaso-euxine element). CBinyiomHe 
BHAbl H BHAbl, AOCTOBepHOe OTHeCeHHe KOTOpbIX K OflHOMy H3 3JieMeHTOB TpeOyeT 
aanbueHinero, 6ojiee AeTajibHoro H3yneHHfl xapaxTepa hx pacnpocTpaHeHHH, Tax xax oneHb 
MHorae xaBxa3cxwe BHAbl b cbocm pacnpocTpaHeHHH h nponcxoxcAeHHH b toh hjth hhoh 
creneHH CBjnaHbi c 3bxchhcxoh npoBHHUHeii, a sbxchhcxhc bhai>i nacTO HMeiOT BecbMa 
niHpoxoe pacnpocTpaijeHHe no TeppHTopHH KaBxa3cxoii npoBHHUHH (Acer trautvetteri 
Medw., Carduus adpressus C. A. Mey. s. 1., Swertia iberica Fisch. et C. A. Mey.). CiOAa 
xe, BepojiTHO, cneAyeT BXjironaTb h Taxne BHAbi, xax Pachyphragma macrophyllum 
(Hoffm.) N. Busch, Rhododendron caucasicum Pall., Daphne glomerata Lam. 

12. 3bxchhcxhh 3JieMeHT (euxine element). BHAbi, ochobhoc pacnpocTpaHeHHe 
KOTopbix orpaHHHeHo Dbxchhcxoh npoBHHUHen; MHorae H3 hhx umpoxo HppaAHHpyioT 
no TeppHTopHH KaBxa3cxoH h KpbiMCxo-HoBopoccHiicxoH (oco6eHHO b ee loxcHbie 
paHOHbl) npoBHHUHH. BOJlbmHHCTBO 3BXCHHCXHX BHAOB JIBJIfllOTCfl TpeTHHHbIMH peJIHXTaMH 
3TOH TeppHTopHH HJ1H HenOCpeflCTBeHHblMH AepHBaTaMH BHAOB, oOHTaBIUHX 3Aecb no 
xpaHHeii Mepe c njinoueHa. TnnHHHbiMH npeACTaBHTe/iflMH sbxchhcxoh (})Jiopbi hbhhiotch 
Abies nordmanniana (Stev.) Spach, Picea orientalis (L.) Link, Quercus hartwissiana 
Stev., Rhododendron ponticum L. s. str., Hedera colchica (C. Koch) C. Koch, Epimedium 
pubigerum (DC.) Moretti et Decne., Trachystemon orientalis (L.) G. Don fil., Buxus 
colchica Pojark., Ilex colchica Pojark., Staphylea colchica Stev., Hypericum xylosteifolium 
(Spach) N. Robson h Ap. 

13. KpbiMCxo-HOBopoccHHCXHH 3JieMeHT (crimean-novorossiysk element). 
PacnpocTpaHeHHe bhaob stoto 3JieMeHTa orpaHHHeHo KpbiMcxo-HoBopoccHiicxoH npo- 
BHHuneH, HexoTopbie H3 hhx HppaAHHpyioT Ha conpeAenbHbie TeppHTopHH, oco6eHHO 
no BOCTOHHOMy noSepexbK) HepHoro Mopa (Pinus pityusa Stev. s. 1., Onosma po- 
lyphylla Ledeb., Melilotoides cretacea (Bieb.) Sojak, Psephellus declinatus (Bieb.) 
C. Koch, Eremurus tauricus Stev., Hesperis steveniana DC., Nonea taurica (Ledeb.) 
Ledeb. h Ap.). 

KpblMCXO-HOBOpOCCHHCXHH, 3BXCHHCXHH, XaBXa3CXO-3BXCHHCXHH H XaBXa3CXHH 3Jie- 
MeHTbi npn Heo6xoAHMOCTH Moryr 6bm> conoAHHHeHbi h rpynne BOCTOHHOcy6cpeAH3eM- 
HOMOpCXHX CBH3yi01UHX BHAOB, HO npH BCeB03M0XCHbIX CTaTHCTHHeCXHX AOXa3aTeJIbCTBaX 
3HAeMHXH H Cy63HAeMHXH 3THX npOBHHUHH BepOflTHO JiyHUie paCCMaTpHBaTb H yHHTbIBaTb 
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oxuejibHO, no bo3mo2chocth noapa3uejiflfl hx Ha aepHBaTbi 6opeajibHbix h apeBHecpejm- 
3CMHOMOpCKHX (J)JIOp. 

14. noHTH4ecKo-K)}KHOCH6HpcKHH sjieMeHT (pontic-southsiberian element). 
Bhubi 3Toro 3JieMeHTa b cbocm pacnpocTpaHeHHH oxBaTbiBaiOT rioHTH4ecKO-K))KHOCH6Hp- 
cxyio noAoSnacTb (hjih ee 6ojibmyio 4acTb), KOTopaa b npHHHMaeMOM 3aecb o&beMe b 
OCHOBHOM COOTBeTCTByeT IIpH4epHOMOpCKO-Ka3aXCTaHCKOH nOflo6jiaCTH EBpa3HaTCKOH 
CTenHOH o6jiaCTH B nOHHMaHHH JIaBpeHKO (1950, 1970), rioHTH4eCKO-IO)KHOCH6HpCKOH 
oOnacTH b nOHHMaHHH H. Meusel c coaBT. (1965 — 1992), rioHTH4ecKOH npoBHHUHH b 
nOHHMaHHH A. JI. TaxTa^xcHHa (1970). IIoHTH4ecKo-K))KHOCH6HpcKafl nouodnacTb Unp- 
KyMSopeajibHOH o6jiacTH HBJiaeTCH nepexoaHOH, CBjnyiomeH OopeajibHbie h upeBHecpejm- 
3eMHOMopcKHe (Juiopbi, nosTOMy MHorne CBjnyioiUHe bhubi, Taiene xax, HanpHMep, noHTH- 
4ecKO- < apeBHecpe < aH3eMHOMopcKHe, BbwejiaeMbie HexoTopbiMH aBTopaMH b caMocTOHTejib- 
Hyio rpynny, BKjnonaiOTCfl mhoio Ha uaHHOM 3Tane pa6oTbi b noHTH4ecKo-K»KHOCH6HpcKHH 
3JieMeHT. MHorae bhum stoto 3JieMeHTa no cymecTBy hbjibiotch CBjnyioiuHMH, jznn hhx 
xapaKTepHO HajiH4He 6ojiee hjih MeHee 3Ha4HTejibHbix HppajjnauHH xax b 6ojiee ceBepHbie, 
Tax H B JtpeBHecpeOT3eMH0M0pCKHe paHOHbl. IIOHTH4eCKO-IO)KHOCH6HpCKHMH BBJUIIOTCfl 
Stipa pennata L., S. capillata L., Festuca valesiaca Gaudin, Artemisia armeniaca Lam., 
A. pontica L., A. austriaca Jacq., Jurinea cyanoides (L.) Reichenb. s. 1., Centaurea 
adpressa Ledeb., C. apiculata Ledeb., Hypericum elegans Steph. ex Willd., Echinops 
sphaerocephalus L., Carduus uncinatus Bieb. h up. 

15. rioHTH4ecKHH sjieMeHT (pontic element). EBponencKHe cTenHbie bhum, pac- 
npocTpaHeHHe hx Ha boctok o6bi4HO orpaHHneHO rioBOJixcbeM hjih OacceiiHOM p. Ypaji. 
rioHTH4ecKaH npoBHHUHH b npHHHMaeMOM 3aecb o6i>eMe BKjnonaeT Bee eBponencKHe 
npoBHHUHH EBpa3HaTCKOH CTenHOH o6jiaCTH JIaBpeHKO (1950, 1970) H riOHTH4eCKO-K))K- 
hoch6hpckoh o6jiacTH Meusel c coaBT. (1965—1992). rioHTH4ecKHMH hbjibiotch Astra - 
galus asper Jacq., Chamaecytisus austriacus (L.) Link, Caragana mollis (Bieb.) Bess., 
Carduus hamulosus Ehrh., Inula germanica L., Centaurea substituta Czer., Limonium 
platyphyllum Lincz., Isatis campestris Stev. ex DC., Iris pumila L.‘h up. 

16. 06mejtpeBHecpejtH3eMHOMopcKHH 3JieMeHT (pantethyan element). Bhum, 
apeajibi KOTopbix mHpoKO npeucTaBjieHbi no KpaiiHeH Mepe b CpeuH3eMHOMopcKOH h 
MpaHO-TypaHCKOH o6jiacTHx flpeBHero CpeaH3eMba 6e3 hbhoto npeuno4TeHHB ouhoh H3 
hhx ( Geranium rotundifolium L., Euphorbia chamaesyce L., Scandix pecten-veneris L., 
Turgenia latifolia (L.) Hoffm., Clypeola jonthlaspi L., Neotorularia torulosa (Desf.) 
Hedge et J. Leonard, Neslia apiculata Fisch. et C. A. Mey. h up.). 

17. CpejtH3eMHOMopcKHH sjieMeHT (mediterranean element). Bhubi (jxnopHCTH- 
necKoro Hjtpa CpeuH3eMHOMopcKOH o6jiacTH c apeajiaMH, oxBaTbiBaiomHMH 2 h 6ojiee ee 
npoBHHUHH, h BCTpenaioiuHecfl b onpeuejunoiunx ee pacTHTejibHbix <J)opMauHax ( Lonicera 
etrusca Santi, Cistus salvifolius L., Orlaya daucoides (L.) Greuter, Vitex agnus-castus L. 
s. str., Erica arborea L., Teline monspessulana (L.) C. Koch, Psoralea bituminosa L., 
Juniperus oxycedrus L., Crithmum maritimum L., Pancratium maritimum L. h up.)* 

18. BocT04Ho-cpeuH3eMHOMopcKHH sjieMeHT (east-mediterranean element). 
Bhubi, pacnpocTpaHeHne KOTopwx npHyponeHO k BocT04HOcpeuH3eMHOMopcKOH npoBHH¬ 
UHH; Ha KaBxa3e o6bi4HO npeucTaBJieHbi JiHmb SKCKJiaBbi hx apeajiOB (Arbutus andrach- 
ne L., Asphodeline lutea (L.) Reichenb., Onosma visianii Clementi, Hippocrepis emero- 
ides (Boiss. et Sprun.) Czer. h up.)* 

19. MpaHO-TypaHCKHH 3JieMeHT (irano-turanian element). XapaKTepHbie bhubi 
HpaHO-TypaHCKOH oSjiacTH, mHpoKO pacnpocTpaHeHHbie b 2 h 6ojiee ee npoBHHUHHx 
(Atraphaxis spinosa L., Onobrychis cornuta (L.) Desv., Halimodendron halodendron 
(Pall.) Sibert et Voss, Astragalus camptoceras Bunge, A . campylorrhynchus Fisch. et 
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C. A. Mey., Cotoneaster nummularius Fisch. et C. A. Mey., Lycium ruthenicum Murray, 
Alhagi pseudalhagi (Bieb.) Fisch., Xeranthemum longepapposum Fisch. et C. A. Mey., 
Campyloptera carnea (Banks et Soland.) Botsch. et Vved., Cardaria chalepensis (L.) 
Hand.-Mazz., Caragana grandiflora (Bieb.) DC. h up.). 

20. ApMeHO-HpaHCKHH 3JieMeHT (armeno-iranian element). Bhuw, apeanw koto- 
pwx npHyponeHbi k ApMeHO-HpaHCKOH npoBHHUHH — onHOMy H3 ochobhwx uempoB 
HpaHO-TypaHCKOH c|)nopbi (Astracantha aurea (Willd.) Podlech, Carduus onopordioides 
Fisch. ex Bieb., Aethionema fimbriatum Boiss., Astragalus cancellatus Bunge, A. cara- 
ganae Fisch. et C. A. Mey., Physoptychis caspica (Habl.) V. Boczantzeva, Acantholimon 
glumaceum (Jaub. et Spach) Boiss., Gypsophila aretioides Boiss., Acanthophyllum 
mucronatum C. A. Mey., Zygophyllum atriplicoides Fisch. et C. A. Mey. h np.). 

BepoflTHO, BnocjieacTBHH moxcho 6yaeT oTnenbHo BwnenHTb rpynny ueHTpanbHoaHa- 
TOJiHHCKO-apMeHO-HpaHCKHx CBfl3yioiUHX BHflOB ( Cicer anatolicum Alef., Aethionema 
armenum Boiss.). Hhcjio tbkhx bhuob bo c|)Jiope KaBKa3a HeBejiHKo, ceBepo-BocT04HWH 
npenen hx pacnpocrpaHeHHfl b ochobhom orpaHHneH apMeHo-npaHCKHMH panoHaMH 
Manoro KaBKa3a. UeHTpajibHoaHaTOJiHHCKaa npoBHHUHH, caMocToaTenbHocTb KOTopon He 
6eccnopHa, b cymHOCTH ABnaeTca nepexonHOH Mexcny BocT04HOcpenH3eMHOMopcKOH, 
ApMeHO-HpaHCKOH h b MeHbineH Mepe Dbkchhckoh npoBHHunnMH; ponb ueHTpanbHO- 
aHaTOJIHHCKOrO UeHTpa 3HUeMH3Ma B CnOXCeHHH KaBKa3CKOH (|)JIOpbI, BepOHTHO, He BeJIHKa, 
co6cTBeHHO ueHTpajibHoaHaTOJiHHCKHe BHflbi (xax, HanpHMep, Astracantha condensata 
(Ledeb.) Podlech) bhuhmo, He nocTHraioT KaBKa3a. 

21. FnpKaHCKHH sneMeHT (hyrcanian element). Dhacmhkh h cy63HjteMHKH rnp- 
KaHCKOH npoBHHUHH. THnHHHbiMH npencTaBHTenflMH 3Toro sjieMeHTa hbjihiotcb Parrotia 
persica (DC.) C. A. Mey., Albizia julibrissin Durazz. s. str., Gleditsia caspia Desf., Buxus 
hyrcana Pojark., Ilex hyrcana Pojark., Alnus subcordata C. A. Mey., Frangula grandiflora 
(Fisch. et C. A. Mey.) Grub, h np. 

22. TypaHCKHH sneMeHT (turanian element). Bnnw, ueHTp TflxcecTH apeanoB koto- 
pwx HaxojtHTCH b TypaHCKOH npoBHHUHH; npeHMymecTBeHHO sto npencTaBHTenH nycTWH- 
hoh h nojiynycTbiHHOH pacTHTenbHOCTH ( Eremosparton aphyllum (Pall.) Fisch. et 
C. A. Mey., Astragalus lehmannianus Bunge, A. longipetalus Chater, Anabasis salsa 
(C. A. Mey.) Benth. ex Volkens, Neotorularia contortuplicata (Stephan) Hedge et 
J. Leonard, Suaeda dendroides (C. A. Mey.) Moq., I satis boissierana Reichenb. fil. 
h up.). 

23. EBponeHCKo-cpeuH3eMHOMopcKHH sjieMeHT (euro-mediterranean ele¬ 
ment). Tpynna CBjnyiomHx bhuob Mexcny UHpicyMOopeanbHOH h CpenH3eMHOMopcKOH 
o6jiacTflMH. OopMbi apeanoB bhuob stoh rpynnw BecbMa 6jih3kh k TaxoBbiM 3ananHO- 
najieapKTHHecKHx bhuob, ho caMH apeanw 3Ha4HTenbHO MeHbiiie. B uHpieyMOopeanbHOH 
o6jiacTH hx pacnpocTpaHeHHe oOwhho orpaHHneHO KaBKa 3 CKO-EBponeHCKOH non- 
o&nacTbio h IloHTH4ecKOH npoBHHUHeH. B flpeBHeM CpeuH3eMbe hx apeanw oxBaTWBaiOT 
Bee CpenH3eMHOMopbe unu ero Sonbuiyio 4acTb, MHorae H3 hhx hmciot ynacTKH apeanoB 
h b 3ananHbix paiioHax HpaHO-TypaHCKOH oOnacTH, ocobeHHO 4acT0 b rnpieaHCKOH 
npoBHHUHH. Ciona OTHeceHW Sherardia arvensis L., Carex distans L., Geranium molle L., 
G. dissectum L., G. columbinum L., Heliotropium eueropaeum L., Coronopus squamatus 
(Forssk.) Asch., Mercurialis annua L. h np. 

24. Cy6cpeuH3eMH0M0pcKHH sneMeHT (submediterranean element). Tpynna 
CBH3yiomHx bhuob c apeanaMH, npHyponeHHWMH k 30He KOHTaKTa UHpieyMOopeanbHOH h 
CpenH3eMHOMopcKOH oSnacreH, 6e3 hbhoix) npenno4TeHHH ouhoh H3 hhx. CnopaunnecKH 
HexoTopwe cy6cpeuH3eMHOMopcKHe bhuw BCTpenaiOTCH h b 3ananHbix paHOHax HpaHO- 
TypaHCKOH oOnacTH, 4acT0 pacnpocTpaHeHHe hx 3necb orpaHH4eHO TonbKO rnpieaHCKOH 
npoBHHUHeH. B omH4He ot eBponeHCKO-cpenH3eMHOMopcKHx cy6cpenH3eMHOMopcKHe 
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BHflbi MeHee uinpoKO pacnpocrpaHeHbi KaK b CpeaH3eMHOMopbe (o6biHHo npnypoHeHbi k 
ero ccBCpHOH nojiOBHHe), TaK h b L[HpKyM6opeajibHOH o6jiacTH, me ohh name orpaHHHeHbi 
TOJlbKO IOXCHOH nOJIOBHHOH KaBKa3CKO-EBpOneHCKOH nOflo6jiaCTH. K Cy6cpeflH3eMHOMOp- 
ckhm OTHeceHbi Quercus pubescens Willd. s. 1., Castanea sativa Mill., Ostrya carpinifolia 
Scop., Cornus mas L., Euonymus latifolia (L.) Mill., Orlaya grandiflora (L.) Hoffm., 
Aegonychon purpureocaeruleum (L.) Holub, Xeranthemum cylindraceum Sibth. et Sm., 
Arabis turrita L. h up. 

25. BocTOHHO-cy6cpeflH3eMHOMopcKHH 3jieMeHT (east-submediterranean 
element). floBOJibHO pa3HopouHaa rpynna CBjnyiomHX bhuob, pacnpocTpaHeHne KOTopbix 
npHyponeHO k 30He KOHTaKTa 3 oGjiacTen — UHpKyM6opeajibHOH, CpeuH3eMHOMopcKOH 
h HpaHo-TypaHCKOH. Apeanbi othochmbix cioua bhuob BecbMa pa3JiHHHbi, ho oxBaTbiBaiOT 
Ty HJ1H HHyiO 3Ha4HTeJlbHyiO HaCTb TeppHTOpHH Ha npocTpaHCTBe OT RjUlHpHHCKOH 
npoBHHUHH uo Konexuara h ot rioHTHHecKOH npoBHHUHH uo CnpHH h HpaHa (Asparagus 
verticillatus L., Alyssum hirsutum Bieb., A. trichostachyum Rupr., Erysimum cuspidatum 
(Bieb.) DC., Argyrolobium biebersteinii P. W. Ball, Juniperus foetidissima Willd. h up.). 

26. rHpKaH0-3BKCHHCKHH sjieMeHT (hyrcano-euxine element). Tpynna CBfl3yio- 
mnx bhuob, ocHOBHaa nacTb apeajiOB KOTopbix oxBaTbiBaeT DBKCHHCKyio h rnpKaHCKyio 
(HHorua TOJlbKO ee 3anauHyio nojioBHHy) npoBHHUHH. MHorne H3 hhx hmciot hctko 
BbipaxceHHoe AH3i>K)HKTHBHoe pacnpocTpaHeHHe (Leptopus colchicus (Fisch. et C. A. Mey. 
ex Boiss.) Pojark., Daphne pontica L. s. str.); ueubiH paw bhuob stoh rpynnbi 6ojiee hjih 
MeHee mnpoKo pacnpocTpaHeH no TeppHTOpHH KaBKa3CKoii npoBHHUHH, a apeajibi 
HeKOTopbix H3 hhx oxBaTbiBaiOT h HjuiHpHHCKyio npoBHHUHio ( Laurocerasus officinalis 
M. Roem., Corylus colurna L., Astragalus glycyphylloides DC.). MHorne rnpKaHo-SB- 
KCHHCKHe BHflbl HMeiOT SKCKJiaBbI apeaJIOB B B0CT0HH0CpeflH3eMH0M0pCK0H, UeHTpaJlbHO- 
aHaTOJiHHCKOH h ApMeHO-HpaHCKoii npoBHHUHBX (Fagus orientalis Lipsky, Pterocarya 
pterocarpa (Michx.) Kunth ex Iljinsk., Smilax excelsa L.). THpKaHO-3BKCHHCKHMH TaKxce 
abjuuotcji Alnus barbata C. A. Mey., Vaccinium arctostaphylos L<., Geranium gracile 
Ledeb., Scabiosa amoena J. Jacq. h up. 

IlpH 6ojiee o6meM aHajiH3e <J)jiop 6oJibiiiHHCTBO rapKaHO-sBKCHHCKHx bhuob Moiyr 
6 bITb BKJHOHeHbl B 3BKCHHCKHH reorpa({)HHeCKHH SJieMeHT (JIH 60 OTHeceHbi K KaBKa3CKO- 
3BKCHHCKHM BHJiaM), TaK KaK OCHOBHBH HaCTb HX COBpeMeHHbIX apeajiOB HaXOUHTCfl B 
3BKCHHCK0H npoBHHUHH. 

27. KaBKa3CKO-rnpKaHCKHH 3jieMeHT (caucaso-hyrcanian element). Apeajibi 

3THX BHUOB OipaHHHeHbl THpKaHHeH H BoCTOHHbIM KaBKa30M. HaH6oJiee THnHHHbie 
npeucTaBHTejiH stoh rpynnbi bhuob no cyTH hbjwiotch rnpKaHCKHMH sjieMeHTaMH c 
pejiHKTOBbiMH ynacTKaMH apeajiOB b boctohhoh nacTH KaBKa3CKOH npoBHHUHH (Acer 
velutinum Boiss., Quercus castaneifolia C. A. Mey., Hedera pastuchowii Woronow, 
Calycocorsus tuberosus (Fisch. et C. A. Mey.) Rauschert). 

28. KaBKa3CK0-apMeH0-HpaHCKHH sjieMeHT (caucaso-armeno-iranian ele¬ 
ment). CBH3yiomHe BHUM, b pacnpocTpaHeHHH KOTopbix He BbiHBJieHo BBHoro npeunoHTe- 
hhh ouhoh H3 3thx npoBHHUHH (Astragalus maximus Willd., Carex kotschyana Boiss. et 
Hohen.). 

29. TypaHO-KaBKa3CKHH sjieMeHT (turano-caucasian element). B ochobhom sto 
SHueMHKH h cy6sHueMHKH TypaHCKHX TeppHTOpHH KaBKa3a (Neotorularia eldarica 
(Grossh.) V. E. Avet., Astragalus albanicus Grossh., A. johannis Rzazade, A. kabristani- 
cus Grossh. h up.). B CHCTeMaTHHecKOM oTHomeHHH ohh nacTO cjia6o o6oco6jieHbi, hx 
6jiHXcaHmHMH poucTBeHHHKaMH BBJiaiOTca apMeHO-HpaHCKHe, peace KaBKa3CKHe h TypaH- 
CKHe BHUbl. 

Iloupa3uejieHHH auBeHTHBHbix bhuob Ha reorpacJjHHecKHe sjieMeHTbi He npoBouHJiocb. 
n P H reorpa(J)HHecKOM aHanH3e 4xnop auBeHTHBHbie bhubi Heo6xouHMO oTueuuTb ot 
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jfiopnreHHbix, TeM 6ojiee hto 3aH0CHbiMH ajib KaBKa3a hbjihiotch He TOJibKo MHorae 
nrapoKopacnpocTpaHeHHbie bham, ho h uejibiH paA npeACTaBHTejien ApeBHecpeAH3eMHo- 
MOpCKHX H 6opeaJIbHbIX (|)JIOp. 

npeAJiaraeMaa CHCTeMa hocht npeABapHTejibHbiH xapaxTep, Tax xa k ocHOBaHa Ha 
aHann3e pacnpoerpaHeHHH oxojio 3000 bhaob cocyAHCTbix paereHHH (j)Jiopbi KaBxa3a (t. e. 
yrreHo oxojio nonoBHHbi Bcex bhaob), ho tcm He MeHee oHa BnojiHe MOxceT 6biTb B3«Ta 
3a ocHOBy ana reorpa(J)HHecxoro aHanH3a pernoHajibHbix xaBxa3cxwx tjwiop. 

Bbipaxcaio cboio HcxpeHHioK) SjiaroAapHOCTb K). JI. MeHnuxoMy 3a npocMOTp pyxo- 
qhch h ueHHbie 3aMenaHHB no ee coAepxcaHHio. 

PaOoTa BbinojiHeHa npn (})HHaHCOBOH noAAepacxe Pocchhcxoto (J)OHAa c|)yHAaMeHTajib- 
Hbix wccjieAOBaHHH (npoexT N 2 97-04-48890). 
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CaHKT-FIeTep6ypr 


SUMMARY 

A system of geographical elements and groups of linking species is proposed based on the 
distribution area analysis of ca. 3000 species of Caucasian vascular plants. Brief descriptions of 
these geographical elements and groups of linking species (Pluriregional, Holarctic, Palearctic, 
West-Palearctic, South-Palearctic, Panboreal, Circumboreal, Eurosiberian, Caucaso-European, Cau¬ 
casian, Caucaso-Euxine, Euxine, Crimean-Novorossiysk, Pontic-Southsiberian, Pontic, Pantethyan, 
Mediterranean, East-Mediterranean, Irano-Turanian, Armeno-Iranian, Hyrcanian, Turanian, Euro- 
Mediterranean, Submediterranean, East-Submediterranean, Hyrcano-Euxine, Caucaso-Hyrcanian, 
Caucaso-Armeno-Iranian, Turano-Caucasian) are presented. 


2 BoraHHHccKHH xcypHaji JVfe 9, 2000 r. 
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flHHAMHKA PACTHTEJIbHOCTH CEBEPO-3AIIAflA KOJIbCKOIX) 
nOJIYOCTPOBA B rOJIOItEHE 

G. A. ELINA, L.V. FILIMONOVA. DYNAMICS OF VEGETATION IN NORTH-WEST OF COLA PENINSULA 

IN HOLOCENE 

PaCCMOTpeHbl BOnpOCbl CTaHOBaeHHH H aHHaMHKH 30HaJIbH0H paCTHTeJlbHOCTH B n03flHeJie,aHHK0Bbe H 
rojioueHe Ha ceBepo-3anaae KojibCKoro n-0Ba b nojioce Mexcay coBpeMeHHbiMH ceBepoTaexcHbiMH aecaMH h 
TynapoH. OcHOBaHHeM nocjiyxuuiH 3 opHTHHaabHbie cnopoBO-ribuibueBbie aHarpaMMbi (CnjO, 2 H3 KOTopbix 
xapaKTepH3yioT cocHOBbie aeca b caMOM ceBepHOM hx nojioxceHHH, TpeTbH — TeppHTopnio KOHTaicra TyHapbi h 
aecoTyHapbi. PaccTOHHHe Mexcay pa3pe3aMH He npeBbiuiaeT 60 — 70 km, 3to no3BoaHao He TOJibKO npoBecTH 
cpaBHHTejibHbiH aHa^H3 AHHaMHKH naheopacTHTejibHOCTH pa3Hbix reorpa(j)HHecKHx 30H, ho h npocaeaHTb 
«flBHxceHHe» rpaHHUbi Mexcay TawroH h TyHapow bo BpeMeHH h npocTpaHCTBe. OaKTbi CBHaeTeabCTByioT, hto Ha 
3anaae HccaeaoBaHHoro peniOHa okojio 9300 aeT Ha3aa (a. h.) TyHapa «ycrynHaa» mccto 6epe30BbiM aecaM, a 
7800 a. h. — cocHOBbiM, KOTopbie coxpaHHaHCb ao HacToamero BpeMeHH. Ha ceBepe TeppHTopHH cmchw Ha 
30HaabHOM ypoBHe nponcxoaHaH aBaxcabi: oxoao 8000 a. h. TyHapa BnepBbie CMeHHaacb aecaMH, KOTopbie yxce 
4800 a. h. 6biaH BHOBb BbrrecHeHbi TyHapoBOH pacTHTeabHocTbio. 

KaioneBbie caoBa: naaeopacTHTeabHocTb, aHHaMHKa, KoabCKHH noayocTpOB. 

CeBepo-3anajj KojibCKoro n-OBa npeflCTaBJiaeT 3HaHHTejibHbiH HHTepec c tohkh 3peHHfl 
BbIHCHCHHH npOCTpaHCTBeHHO-BpeMeHHbIX B3aHMOOTHOIIieHHH TyHflpOBbIX H TaeXCHbIX 
3K0CHCTeM b nocjiejiejtHHKOBoe BpeMa. CoBpeMeHHoe nojioxceHHe rpaHHUbi Mexcay hhmh 
HBJ iaeTca pe3yjibTaTOM Bcero xoaa pa3BHTHH npnpojtbi b nocjiejjHHe 10 Tbic. jieT, b TeneHne 
KOTopbix rpaHHua nocTORHHO nepeMemajiacb b npocTpaHCTBe: b nepBoii nojiOBHHe 
rojioueHa — Ha ceBep, bo BTopoil — Ha lor. 

YcTaHOBHTb, KaxoBbi 6buiH 3 th «noABHxcKH» b npocTpaHCTBe H BpeMeHH Ha ceBepo- 
3anajte KojibCKoro n-OBa — uejib HacToameii CTaTbH. Ho ctojib ace 3HanHMbiM ABJiaeTca 
CpaBHHTejibHbiH aHaJIH3 3aKOHOMepHOCTeH AHHaMHKH paCTHTeJlbHOCTH B nOCJieJieAHHKOBOe 
BpeMH Ha 3anajje h ceBepe H3ynaeMoro pernoHa. 

HcTopna paCTHTeJlbHOCTH ceBepo-3anajta KojibCKoro n-OBa oueHHBaeTca no 3 aBTop- 
ckhm cnopoBO-nbiJibueBbiM ^HarpaMMaM (CFIfl). najieoreorpacf)HHecKoe H3yneHHe stoh 
TeppHTopHH npoBojiHJiocb h paHee, ho dlfl b jiHTepaType He nySjiHKOBajmcb. H3BecTHbi 
c{)parMeHTapHbie aaHHbie no paCTHTeJlbHOCTH nosjtHejieflHHKOBbfl h ronoueHa, BbinoJiHeH- 
Hbie E. C. MajiHCOBOH (1960). B stom pernoHe pa6oTajia h H3BecTHbiH najiHHOJior 
P. M. JleSejieBa, KOTopaa onyGjiHKOBajia p*m Cllfl H3 ueHTpanbHOH h ioxchoh nacTeH 
KojibCKoro n-OBa h cocTaBHJia KapToexeMbi najieopacTHTejibHOCTH ronoueHa una Been 
TeppHTopHH nojiyocTpoBa (JIe6ejjeBa, 1977, 1984; EjiHHa, JleOeueBa, 1982; JIe6eueBa, 
1984; Lebedeva, 1987). Ho naxce b ouhom H3 nocjiejjHHX naneoreorpacfiHHecKHX o6o6me- 
HHH (BeJIHHKO H Up., 1994) FOBOpHTCR 06 OipaHHHeHHOCTH naJIHHOJIOrHHeCKHX H pajIHO- 
ymepoAHbix CBeneHHH ujir Bcero ceBepa EBpa3HH. HaMH (EjiHHa h up., 1995) ony6jiHKO- 
BaHbi 2 Cnfl H3 ueHTpa nojiyocTpoBa, onHa H3 KOTopbix MoxceT HMeTb CTaTyc CTaHjjapTHOH. 
3HanHTejibHO 6ojibiue uaHHbix no najieoreorpacf)HH ceBepHOH OeHHOCKaHUHH: HopBerHH 
h Ohhjirhahh (Hicks, 1977; Hyvarinen, 1975, 1976, 1985; Makela et al., 1994; Hyvarinen, 
Makela, 1996; Moe et al., 1996; Seppa, 1996; Vasari et al., 1996). 

HeoSxojiHMocTb npoBejteHHa cneuHajibHoii SKcnejtHUHH 6buia npojjHKTOBaHa cjiaSon 
najieoreorpacf)HHecKOH H3yneHH0CTbK) ceBepo-3anana nojiyocTpoBa. B nncjie ee nepBO- 
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onepeflHbix 3a^an 6 mjio noAyneHHe pa3pe30B, HanOoAee penpe3eHTaTHBHbix aah ouchkh 
HCT opHH pacTHTejibHocTH 3 toh TeppHTopHH. BHHMaHHe o6pamajiocb h Ha ot6op cy6pe- 
ucHTHbix cneiopoB H3 HaH6ojiee xapaKTepHbix MecTooSnTaHHH. KpoMe Toro BbinojiHHjiHCb 
reo6oTaHHHecKHe onncaHHA ochobhmx thiiob pacTHTejibHocTH jiecoB h 6ojiot, H3ynajiacb 
CTpaTHipac|)HH TopcJ)HHbix 3aAexceH npeoSAaAaiomHx thiiob 6ojiot. B TopiJwHbix h noA- 
CTHJiaiOmHX HX MHHepaJIbHbIX OTJIOXCeHHflX 6bIJIH 0 T 06 paHbI HeCKOJIbKO pa3pe30B Ha 
najieo6oTaHHHecKHH, najiHHOJiorHHecKHH h paAHoymepoAHbiH aHajiH3bi. K HacToameMy 
BpcMCHH nojiyneHbi 3 ClTIfl: 2 — H3 ceBepHOH nojiocbi ccbcphoh Tanra, c TeppHTopHH 
3anoBeOTHKa «llacBHK» (ycjiOBHO — 3anaA), 1 — H3 JiecoTyHflpbi, b KOTopyio bhcapaiotcji 
T yH^poBbie coo6mecTBa (ycjiOBHO — ceBep). 

CTaTbH HanHcaHa H A. Eahhoh, KOTopaa BMecTe c JI. B. Ohahmohoboh npoBejia b 
1996 r. 3KcneaHUHOHHbie HCCAeAOBaHHA. CnopoBo-nbiAbueBon aHajiH3 BbinojiHeH 
JI. B. Ohjihmohoboh h 3. H. Acbbtoboh, SoTaHHHecKHH aHajiH3 Topcfia — H. B. Ctohkh- 
hoh, 3 ejieHbie h c^araoBbie mxh onpeaejieHbi M. A. EoHnyie. PaAHoymepoAHbiH B03pacT 
o6pa3uoB ycTaHOBJieH b TeoAorHHecKOM HHCTHTyre PAH (r. MocKBa) JI. fl. CynepacHUKHM, 
npeaBapHTejibHaa noaroTOBKa o6pa3uoB npoBeaeHa O. A. Pombhchko. 


npnpojiHbie ycjiOBHH h oSbeKTbi paftoHa HccAeAoeaHHH 

JXnn TeppHTopHH ceBepo-3anajia Kojibckoto n-OBa xapaKTepeH cpeAHe- h HH3KoropHbiH 
pejibec|) b ochobhom ceBepo-BOCTOHHOH opneHTHpoBKH. Ha ceBepe H3ynaeMoro penioHa, 
k 6epery BapeHueBa Mops npHMbixaeT uomribHoe njiaTO, KOTopoe noKOHTca Ha aokcm6- 
Phhckhx KpHCTajuiHHecKHx nopoAax, nepexphiTbix He3HanHTejibHbiM no moluhocth cnoeM 
pwxflbix neTBepTHHHbix oTJioxceHHH (ATjiac..., 1971). lljiaTo nepecexaiOT pexn rieneHra h 
THTOBK a, my6oKo Bpe3aiomHecB b ocHOBaHHe KpHCTajuiHHecKHx nopoA. CpeAHaa BbicoTa 
rop cocTaBjiaeT 250—400 m HaA yp. m., MaKCHMajibHaa — 631 m. Ha BepuiHHax rop h 
bmcokhx rp^A cxajibHbie nopoabi oOmhho bmxoaht Ha AneBHyio noBepxHOCTb. B 3anoBeA- 
HHKe llacBHK, pacnojioxceHHOM BAOAb rpaHHUbi c HopBemeH, b OacceHHe p. Ila3 peAbecf) 
BOJiHHCTbiH h rpHAOBbiH jieAHHKOBoro h 03epHO-JieAHHKOBoro reHe3Hca. A6cOAIOTHafl 
BbicoTa 3 toh TeppHTopHH 50 — 95 m, OTjjejibHbie ropbi (TyHTypn) B03Bbimai0TCH ao 357 m 
H aA yp. m. (KocTHHa, 1995). 

KnHMaT ceBepo>3anaAHOH nacTH KoAbCKoro n-OBa cao>khaca noA bahahhcm Tenjibix 
B03AyniHbix noTOKOB H3 ceBepHOH ATJiaHTHKH. llosTOMy TeMnepaTypbi b6ah3h noGepexcbfl 
Bbirne, neM b ueHTpe nonyocTpoBa. CpeAHHB TeMnepaTypa #HBap# KOJieOjieTca ot -8 °C 
Ha no6epexcbe Mopa ao -12 °C b 60 km ot Hero. CpeAHaa TeMnepaTypa b Hione y Mops 
cocTaBjiaeT 9 °C, a no jihhhh HnKejib—MypMaHCK — 12 °C. CpeAHeroAOBoe koahhcctbo 
ocaAKOB Ha 3anaAe 600 mm/toa, Ha ceBepe — npHMepHO 700 mm/toa; HaH6ojibiuee 
KOJinnecTBO ocaAKOB BbinaAaeT neTOM h oceHbio. CyMMapHaa paAnauna okojio 55 — 
60 KKan/cM 2 . BereTaunoHHbiH nepnoA npoAOAacaeTca ot 90 ao 120 AHen (ATJiac..., 1971). 

B HacTOHmee BpeMH b pacTHTenbHOM noKpoBe Ha ceBepo-3anaAe Kojibcxoro n-OBa 
npeACTaBJieHbi TyHApa, AecoTyHApa h ceBepHaa Tanra (PacTHTejibHocTb..., 1980), KOTopbie 
o6i»eAHHeHbi b oKpyra: TyHApa — b CeBepHbiH npHMopcKHH, AecoTyHApa — b neneHr- 
CKO-BopoHbHHCKHH, ceBepHaa Taiira — b JIoTTo-TyAOMCKHH (reo6oTaHHHecKoe..., 1989). 
YHHTbiBafl AOCTaTOHHyio noAHOTy CBeACHHH o coBpeMeHHOH pacTHTenbHocTH, AaJiee 
npHBOAHTCB jiniub xpaTKHe CBeAeHHH o Hen. KoHKpeTHbie xce onncaHHH AaHbi toabko aaa 
6oaot, rAe OTo6paHbi naAHHOAorHnecKHe pa3pe3bi. 

B TyHApax, KOTopbie Ha ceBepe noAyocTpoBa npoTHTHBaioTCH noAOCOH b 20 — 30 km 
BAOAb MopH, npeoOAaAaioT MeAKoepHHKOBbie h KpynHoepHHKOBbie THnbi. Bepe30Boe 
peAKOAecbe (noAOca AecoTyHApw) H3 Betula czerepanovii 1 h B. pubescens npHMbiKaeT c 
wra k TyHApe, ho cooOmecTBa ero npoHHKaioT no AOAHHaM peK AaneKo Ha ceBep. TaK, 
no p. THTOBKa oho «noAHHMaeTca» noHTH ao n-OBa PbiOaHHH (69° 40' c. in.). K 6epe3aM 


1 Bee jiaTHHCKHe Ha3BaHH« cocy^HCTbix pacTeHHH flaHbi no: HepenaHOB, 1995. 
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HHoraa npHMeuiHBaiOTCfl Picea obovata h Pinus sylvestris , BCTpenaeTCfl Taxace Juniperus 
sibirica. 

3anaflHafl, npHipaHHHHaa c HopBeraeH nacTb TeppHTopHH, me HaxouHTca 3anoBenHHK 
«riaCBHK», nOKpbITa COCHOBbIMH JiecaMH, KOTOpbie BBJ 1 HI 0 TCH CaMbIMH CeBepHbIMH B 
EBpone (IlpHpoaa..., 1996). 3 th neca BHeapaiOTCfl y 3 KHM «kjihhom» b nojiocy 6 epe 30 Boro 
peflKOJiecbB npHMepHO Ha 60 km, no 69° 30' c. in. H Ha TeppHTopHH Ohhjihhuhh cocHOBbie 
jieca o6pa3yioT hihpokhh «TpeyrojibHHK», TaKace HMeiomHii cyOumpoTHyio rpaHHuy. Ha 
ceBepo-BOCTOKe Ohhjwhahh 0 Ha «nonHHMaeTCfl» npHMepHO no 69° 40' c. in. (Atlas..., 
1988). UlnpoKo pacnpocTpaHeHbi b 3anoBenHHKe IlacBHK cochhkh penxocTOHHbie KycTap- 
HHHKOBbie H 3eJieHOMOlHHO-JIHUiaHHHKOBbie, HaCTO K KpynHOBaJiyHHblM MHKpopeJIbe4)OM. 
TnnHHHbi cochhkh KycTapHHHK 0 B 0 -c 4 )arH 0 Bbie Ha oTop(J)OBaHHbix noHBax. EojioTa 3 aHH- 
MaioT 35 % njiomann; cpenn hhx OTMeneHbi rpanoBO-MOHaacHHHbie c<J)arHOBbie, KycTap- 
HHHKOBO-ccf)arHOBbie h 0C0K0B0-c4)arH0Bbie THnw (KocTHHa, 1995). HaMH onHcaHbi eiue 
pan TnnoB: npnpeHHbie KOHKapHO-ocoKOBbie eBTpocj)Hbie 6 oJiOTa c nmpoKOH ojmroTpocj)- 
hoh nepn(J)epHeH, c myOHHOH Top<J)a 0.5—1.0 m; Ha njiocKHx MopeHHbix paBHHHax — 
cocHOBo-KycTapHHHKOBo-c(J)arHOBbie Me30ojiHroTpo4)Hbie 6 ojioTa, TaKace MejiK03ajieacHbie 
(rny 6 HHa Topcjja 0.3—0.5 m). Peace BCTpenaiOTCB HeOojibinne npno3epHbie ocoKOBo-ccjjarr 
HOBbie h meHxuepHeBo-c(J)arHOBbie Me30Tpoc|)Hbie 6 ojioTa c ojihidtpocJjhoh nepH^epHen 
h 6 ojiee myOoKOH 3aneacbio. 

no 6 ojioTHOMy paHOHHpoBaHHio Becb ceBepo-3anan Kojibcxoro n-OBa othochtch k 
npoBHHUHH KpynHo 6 yrpHCTbix 6 ojiot (Kau, 1971), hto oTMenaiOT h npyrne 6 ojiOTOBenBi 
(flbBBHeHKo, 1955; Eon, 1989). Ana npoBHHUHH TnnHHHbi h aana SojioTa, b KOTopbix 
nacTbi «HH3KHe, njiocKHe 6yrpoo6pa3Hbie njioiuanKH c HenpoHHOH Mep3JioTOH» (Kau, 
1971 : 67). B 30He jiecoTyHnpw, b nonoce ot r. MypMaHcxa no p. THTOBKa, Mbi oTMenajiH 
MHoroHHCJieHHbie MejiKo 6 yrpHCTo-TonBHbie 6 ojioTa, ho He BHnejw xpynHoSyrpHCTbix. 
HexoTopbie 6 yrpbi b Tenjioe neTo 1996 r. He hmcjih bchhoh Mep3JioTbi, xoth npeo&ianajiH 
Bee ace 6 yrpbi c Mep3JibiM ocHOBaHHeM, 3ajieraiomHM Ha my 6 HHe 50—60 cm. 

Eojioto BnacTHHcyo (pnc. 1) pacnojioaceHO b6jih3h loacHOH rpaHHUbi 3anoBenHHKa 
nacBHK. 3aecb b 2 pa3pe3ax oTo6paHbi o6pa3Ubi Ha Bee bhum aHanH30B. A6cojnoTHbie 
OTMeTKH noBepxHOCTH OojioTa — 95 m Han yp. m., cyxonojibHoro 6epera, OKpyacaiomero 
6 ojioto, — 100 m. Eojioto 3aHHMaeT rny6oKyio nenpeccmo, b ueHTpe KOTopon coxpaHH- 
jiocb 03epo okojio 150 m b nwaM. Ero oxpyacaeT ocoKOBo-ccjjarHOBoe coo6mecTBO, 
cjioxceHHoe Carex paupercula , Scheuchzeria palustris , Sphagnum lindbergii , S. balticum 2 . 
K 6epery o3epa npHMbixaeT coo6mecTBO H3 Carex rostrata , C. rotundata h Sphagnum 
majus. B csl TonaHaa nonoca OKpyaceHa cocHOBO-KycTapHHHKOBO-cc|)arHOBbiM penxojiecbeM 
c oneHb pe3KO o6o3HaneHHOH rpaHHuen Meacny hhmh. 3necb non penxHM nonoroM H3 
cochm odnjibHbi Betula nana , Empetrum hermaphroditum , Rubus chamaemorus , peace 
BCTpenaiOTCB Ledum palustre , Vaccinium vitis-idaea , Oxycoccus palustre. Cpenn mxob 
npeoSjiauaiOT Sphagnum angustifolium , 5. fuscum , S. nemoreum , Pleurozium schreberi. 
ToptJwHaa 3ajieacb b6jih3h 6epera o3epa nocTHraeT 4 m. Eojioto OKpyaceHo cochhkom 

6 pyCHHHHbIM JIHUiaHHHKOBO-3eJieHOMOUIHbIM. 

MejiKo6yrpHCToe 6ojioto HHKejib (pnc. 1) npHMbixaeT k 03epy nanoapBH h pacnojio- 
aceHO Ha BbicoTe 185 m Han yp. m. K BOCTOKy h ceBepy ot Hero HaxonflTca TyHTypn (254 
h 371 m). Eyipw Ha 6oJiOTe nonHHMaioTca Han TonaMH Ha 60 — 70 cm h 3aHHMaioT okojio 
40 % ruiomauH. Ha ojjhom h3 Taxnx 6yrpoB oToGpaHbi o6pa3Ubi Ha Bee bhubi aHanH30B. 
Ha 6 yrpax jxoMHHHpyiOT Salix glauca , S . lapponum , Empetrum hermaphroditum. Peace 
BCTpenaiOTCfl Betula nana , Ledum palustre , Vaccinium vitis-idaea h coBceM pejueo — 
Betula czerepanovii. Ha TonaHbix ynacTKax pacnpocTpaHeHbi Eriophorum polystachion , 
Carex paupercula , Rhynchospora alba , Drepanocladus fluitans , D. exannulatus. B nojioce 
Buojib 03epa o6mibHbi Carex rostrata , Filipendula ulmaria , Potentilla erecta , Parnassia 
palustris , Galium uliginosum , Comarum palustre ; BCTpenaiOTCfl Juniperus sibirica h 
Vaccinium myrtillus. 


2 JIaTHHCKHe Ha3BaHHH mxob jjaHki no: A6paMOBa h ap., 1961. 
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Phc. 1. Pan oh HccjienoBaHH«. 

noJioxeKHe moacjibhoh TeppHTOpHH Ha Kojibckom n-o»e E — Moae/itHaa TeppHTOpwa. a — cnopoBO-nwjimeBbie awarpaMMU BnacTHHcyo (1 h2)h Itaen*, 6 — tohkh OT6opa cy6peueHTHw: 

cneKTpOB (hx HOMepa re xce, hto h b Ta 6 n . 1). 










Pe3yjibTaTbi Hccjie^OBaHHH 


Cim BjiacTHHcyo-l (69° 03' c. m. h 29° 21' b. a.) noAyneHa H3 Han6ojiee myOoKOH 
nacTH 6oJioTa (pnc. 2). 06pa3m>i b pa3pe3ax oTo6paHbi 6ypoM HhctopcJ) c nacTOTOH ot 2 
AO 25 cm. 3Aecb AaTHpoBaHbi no 14 C 2 o6pa3ua: Ha my6HHe 260—270 cm, b Top(|)e — 
3540± 120 (FHH-9310) AeT Ha3aA (Ji. h.); 412—424 cm, b canponene — 8010±230 
(rHH-9311) a. h. Bo3pacT npHAOHHbix cnoeB, ycTaHOBAeHHbiH no naAKHOAoranecKHM 
AHHHblM, COCTaBAHeT OKOAO 10 2000 AeT. 

cnjl AOCTaTOHHO neTKo AeAHTca Ha 6 cf)a3. Bee cf)a3bi pa3AHHHbi no cocTaBy pacTH- 
TeAbHocTH: 1-a HMeeT AecoTyHApoBbin xapaKTep, 2-a TyHApoBbiH, ocTaAbHbie — acchoh. 
B yKopoHeHHOH $a3e 2, KOTopaa npeAinecTByeT rAoGaAbHOMy noTenAeHHio, OTMeneHO 
MHoro cmatoh, MHHepaAH30BaHHOH h KoppOAHpoBaHHOH nbiAbUbi Pinus h ocoSeHHo Picea , 
ho b cf)a3e 3 3epHa yxce HHCTbie, <oKHBbie». O. O. fl3io6a (1996) Taxxce CHHTaeT, hto 
KOAHHeCTBO AC(|)eKTHOH nbiAbUbi COOTBCTCTByeT name rpaHHUaM naAHH030H, KOTOpbie 
o6biHHO npnxoAHTca Ha BpeM# moOaAbHbix H3MeHeHHH KAHMaTa. B ApeBecHbix cneKTpax 
npeoSAaAaeT b ochobhom nbuibua cochm h 6epe3bi; b npHAOHHbix caoax 3aMeTHO 
noBbimeHHoe koahhcctbo Betula nana h B. czerepanovii. ribinbua mnpoKOAHCTBeHHbix 
nopoA h AemHHbi cnopaAHnecKH BCTpenaeTca bo BpeM# acchoh cf)a3bi KAHMaTHnecKoro 
onTHMyMa roAOueHa (npnneM npn 10-xpaTHOM yBenHneHHH KpnBaa cyMMbi stoh nbiAbUbi 
HMeeT Aaxce cBfl3Hbin xapaKTep). CocTaB nbinbubi TpaB npeAeAbHo 6eAeH h 6 onee hah 
MeHee BbipaxceH TOAbKO b npHAOHHbix caohx. 3Aecb ace OTMeneHO aoboabho mhoto nbiAbUbi 
Artemisia h OTAeAbHbie 3epHa Isoetes. HHTepec npeACTaBAHioT xpHBbie cnop Polypodia- 
ceae h Lycopodiaceae , MaKCHManbHO npeACTaBAeHHbie b cj)a3y 3. 

Cim BAacTHHcyo-2. PacneTHbiH B03pacT ee 6a3aAbHoro caoa cocTaBnaeT npHMepHo 
4000 AeT (pnc. 3). 3oHaAbHbie sneMeHTbi ee cnopoBO-nbinbueBbix komhackcob coBnaAaiOT 
C TAaBHOH enfl nOHTH nOAHOCTbK). 3aTO nblAbUa KyCTapHHHKOB H TpaB HMeeT CBOH 
AOKanbHO-perHOHaAbHbie nepTbi. B KycTapHHHKOBbix cneKTpax oneHb mhoto nbiAbUbi 
Ericales (b ochobhom Vaccinium ), KOTopaa TpaHcnopTHpoBanacb, exopee Bcero, H3 
Ha3eMHoro apyca cochakob, OKpyxcaiomHX 6 oaoto. A nbiAbua Rutius chamaemorus HMeeT 
«6oAOTHoe» npoHcxoxcAeHHe. 

flBe npHBeAeHHbie CFIfl c oahoto oneHb MaAeHbKoro 6onoTa, coBMemeHHbie Apyr c 
ApyroM, npeACTaBAHioT 6oAbinoH HHTepec He toabko aah KoppexuHH cocTaBa 30HaAbHOH 
H AOK3AbHOH naAeopaCTHTeAbHOCTH, HO H B MeTOAHHeCKOM nAaHe. 

B AnarpaMMe 6oTaHHHecKoro cocTaBa Topcf)a H3 ueHTpa 6onoTa BAacTHHcyo (pnc. 4) 
noKa3aHO cooTHomeHHe pacTHTeAbHbix ocTaTKOB (%), a Taxace xpHBbie CTeneHH pa3no- 
xceHHA Topeka (R, %) h hhackc BnaacHOCTH (HB) naneocoo6mecTB (EAHHa, lOpKOBCKaa, 
1992). flnarpaMMa AOCTaTOHHO hctko acahtca Ha 10 cTaAHH, pa3AHHaiomHxcH no Bnaxc- 
HOCTH, ypOBHK) rpyHTOBblX BOA (YTB) H TpOCf)HOCTH (nepBbie 3 CTaAHH eBTpO(|)Hbie, 
ocTaAbHbie — Me300AHroTpo(})Hbie). TpaHHUbi CTaAHH hmciot pacneTHbie AaTHpoBKH, 
ocHOBaHHbie Ha 2 paAHoyrAepoAHbix AaTax h AaHHbix no npnpocTy Topcf)a. Ha npoTflxceHHH 
pa3BHTHB 6oAOTa, npn npeoSAaAaHHH bmcokoh BnaxcHocTH, b OTAeAbHbie nepnoAbi OHa 
CHHxcaAacb ao cpeAHen: okoao 6800 a. h. h ot 3800 ao 3600 a. h. FIocAeAHee 6bino, 
BepOHTHO, CAeACTBHeM H3MeHeHHH o6meH THApOAOTHHeCKOH CHTyaUHH B CTOpOHy HeCKOAb- 
KO 6oAbUieH «CyXOCTH». OopMHpOBaHHe OAHTOTpO(f)HOrO COCHOBO-KyCTapHHHKOBO-C(})ar- 
hoboix) KOAbua npoH3ouiAO okoao 2500 a. h. (pnc. 3). 

CHH HnKeAb (69° 27' c. in. h 30° 45' b. a.) nonyneHa H3 oOHaxceHHfl HeBbicoxoro 
Top$flHoro 6yrpa Ha MenKo6yrpHCTO-TonflHOM 6oaotc HnKenb (pnc. 5). rny6HHa pa3pe3a 
135 cm, o6pa3Ubi OToSpaHbi b ochobhom nepe3 5 cm. Pa3pe3 npeACTaBAeH Top(|)OM, 
noACTHAaeMbiM necxoM c BanyHaMH. A6coAK)THbie AaTHpoBKH noAyneHbi: c TAy6HHbi 
65—70 cm — 2060 ±40 (rHH-9314); 110—115 cm — 6890 ±50 (HiH-9315) a. h. 
PacneTHbiH B03pacT 6a3aAbHoro caoa 9000 AeT. ConpaxceHHbiH aHanH3 paAHoyrAepoAHbix 
h naAHHOAOTHHecKHX AaHHbix noxa3aA, hto nepBaa AaTa He corAacyeTca c xapaKTepoM 
cnopoBo-nbiAbueBbix cneKTpoB. CnHTaeM, hto OHa chabho OMOAOxceHa, BepoHTHO, bcaca- 
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Phc. 2. CnopoBO-nkUibueBaa ^HarpaMMa BjracTHHcyo-1. 

B KOjioHKC «CTpaTHipacJ)HJi» npeflCTaBJicHbi cBepxy bhh3: TOp<|), canponerteBHflHMH Top<t>, canponcnt, rjiHHa MaccHBHaa, cynecb. 












































































Phc. 3. CoKpameHHaa cnopoBO-nbuibueBaa flHarpaMMa BjiacTHHcyo-2. 

He noKa3aHu cTpaTHrpacJjHH h KOJioHica o6mero cocTaBa nwjimu h cnop: b cj>a3ax 5 h 6 0Ha iiohth 6yKBani»H0 noBTopaeT 
TaxoByio Ha CXIfl BjiacTHHcyo-1; He pacuiH^poBaHti rpynnu Varia h Lycopodiaceae. flaHHue no nwjibue Picea h Betula 
czerepanovii npHBeaeHw b %o, no ocTajn>HbiM TaxcoHaM — b %. 



Phc. 4. JjHarpaMMa SoTaHHHecKoro cocTaBa Toptfca cKBaacHHbi 3 6ojioTa BjiacTHHcyo 
(cm. CTO BjiacTHHcyo-1). 

06 was cyMMa paCTHTCJibHbix ocraTKOB cocTaBJiaeT 100 %. CneBa noxa3aHu Hmexc BJiaxHOCTH (HB) najieocooOmecTB h 
cTeneHt painoxeHHs TOp(J>a (R, %), cnpaBa — cTaanw, c o6o3HaneHHeM B03pacTa hx rpaHHuu 



































OrpaTHrpacjMJi 



^epeBbH H KyCTapHHKH 


s a 

1+1:3 

OQ 


KyCTapHHHKH H TpaBbI 


Cnopbi 


i i 

•S $ £§■§ •§ 

§ §H*g& £ 

" 1.333 


g <u-s: o H 


sd 


Ipll-a | 

^"6<§S5^ , a«£c§t2ico‘2a£§x|^QEa Cj 





0 40 80 20 20 60 20 60 10 60 6020 60 20 20 10 20 60 20 10 20 10 10 10 10 10 20 60 10 20 2020 60 20 60 20 60 10 % 


Phc. 5. CnopoBo-nbuibueBaa awarpaMMa Hmeejib. 

TaKcoHbi nwibiibi h cnop flaHti b ochobhom b %; npw onem. MajioM hx KOJiHHecTBe — b %o (b noaiejmeM cjiynae ohh noica3aHu TonicaMH). B kojiohkc «CTpaTHrpa<t>HJi» BepTHKajitHUMH jihhhxmh 

noKa3aH Topc|). 
























































CTBHe npoHHKHOBeHHa xchbmx KopHew co CKJiOHa 6yrpa. no^TBepxc^eHHeM cnyxaT 
OTOe^bHbie noKa3aTejiH b Cnfl JIoB03epo, cae yxce Ha rny6HHe 20 cm OTMeneH B 03 pacT 
1960 ± 80 JieT (EjiHHa h Ap., 1995), a Taxxce CTpaTnrpac|)H5i Topeka 3thx 2 6ojiot. 

Cnfl HHKejib, yHHKanbHan no Bbipa3HTejibHocTH Bcex KpnBbix nbuibubi h cnop, AenHTcn 
Ha 6 c|)a3. no xapaKTepy cneKTpoB c|)a3bi 1 h 2 hmciot TyHApoBbiw o6jihk; 4—6 — 
JiecoTyHApoBbiH, 3 — JiecHOH (b AT-1 h AT-3 — ceBepoTaexcHbin, a b AT-2 — cpeAHe- 
TaexcHbm). HHTepecHO, hto b BO Ha noBepxHOCTH nbinbueBbix 3epeH nacTbi nepHbie tohkh, 
HHor^a noJiHocTbio noxpbiBaiomHe hx noBepxHocTb. B neM npnnHHa sthx HapymeHHH? 
Cxopee Bcero, OHa onpeAeneHa (xax h b PB-2 Ha 3anaAe HccjieAOBaHHoro pernoHa) 
He6jiaronpH5ITHbIMH npHpOAHbIMH yCJIOBHflMH (Mep3AOTOH ?) H npOHHKHOBeHHeM OXCeJie3- 
HCHHblX BOA. 

Bee c|)a3bi stoh AnarpaMMbi b otjihhhc ot Cnfl BnacTHHcyo hmciot npKO BbipaxceHHbie 
nepTbi. CpeAH hhx npeo6naAaHHe nbinbubi Pinus sylvestris TOJibKO b cepeAHHe ronoueHa, 
a nbuibubi Betula pubescens c npHMecbio B. czerepanovii — b KOHue ero; nocTonHHoe 
npHcyTCTBHe B. nana h Salix c hctko BbipaxceHHbiMH MaKCHMyMaMH b Hanane ronoueHa; 
He3HaHHTeJIbHOe KOAHHeCTBO nbinbUbl IHHpOKOJIHCTBeHHblX AepeBbeB (3TO B OCHOBHOM 
Ulmus h Corylus ), KOTopbie HHKorAa He o6pa3yiOT cb5I3hoh kphboh; o6hjihc h pa3Hoo6- 
pa3He nbuibubi TpaB oco6chho b Tennoe BpeMn; hctko BbipaxceHHbiH MaKCHMyM nbuibubi 
Ericales b nocneAHioio c})a3y; orpoMHoe kojihhcctbo cnop Selaginella selaginoides b 
cepeAHHe ronoueHa. 

Cnfl HnKenb c TpynoM KoppennpyeT c nnarpaMMaMH H3 ceBepHOH OeHHOCKaHAHH, 
CHHxpoHHbi nnuib OTAenbHbie nanHHonorHHecKne ypoBHH. no3TOMy HHxce npHBeneHbi 
xapaKTepHbie oco6chhocth, npncyiune b 6 onbiHHHCTBe cbocm TonbKo a&hhoh Cnfl. 
1) Hhxchhh MaxcHMyM nbuibubi Salix b BO (no: Y. Vasari c coaBT., 1996), B 03 pacT 
BepxHen rpaHHUbi 3Toro nnxa paBeH npHMepHo 9000 neT). 2) Hhxchhh MaKCHMyM nbinbubi 
Betula nana b BO. 3) noBbimeHHe kphboh nbuibubi Pinus h yMeHbineHHe KonHHecTBa 
nbinbubi Betula Ha rpaHHue BO/AT (8000 n. h.). no H. Hyvarinen (1985), sto nponexo- 
Anno MexcAy 8780 ± 130 h 7030 ± 130 n. h.; no Vasari c coaBT. (1996) — oxono 8000 n. h. 
4) MaxcHMyM nbinbubi ApeBecHbix nopoA h TpaB — 6000 — 6500 n. h. 5) Hanano kphboh 
nbinbubi Picea — 4800 n. h. 6 ) nepBbiii MaKCHMyM cnop Selaginella selaginoides — ot 
4700 ao 3600 n. h. 7) BTOopoii MaKCHMyM cnop S. selaginoides — ot 3400 ao 2800 n. h. 
8 ) Hanano kphboh nbinbubi Rubus chamaemorus h Ericales — 3700 n. h. 9) Pe 3 Koe 
noBbimeHHe kphboh nbinbubi Ericales — npHMepHo 2600 n. h. 10) CHHxceHHe Konftne- 
CTBa cnop S. selaginoides — 2500 n. h. 3HaneHHe 30HanbHoro nopnAKa hmciot 1 — 4-ii h 
9-h nanHHonorHHecKne ypoBHH, nepTbi ocTanbHbix cnoxcnnHCb noA bjihahhcm pernOHanb- 
Hbix h noKanbHbix npnpoAHbix ycnoBHH. 

B AnarpaMMe 6oTaHHHecKoro cocTaBa Topeka (pnc. 6), nocTpoeHHon no TOMy xce 
npHHUHny, KaK h ajih BnacTHHcyo (pnc. 4), othctakbo BbiAenxiOTCH 6 ct3ahh, b KOTopbix 
npeo6naAann Te hah HHbie naneocoo6mecTBa (nC). Ohh onncaHbi 3necb 6onee noApo6Ho, 
HTo6bi npHBnenb b naAbHeiimeM sth AaHHbie Ann noATBepxcAeHnn bmboaob o BpeMeHH 
CTaHOBneHHn bchhoh Mep3noTbi. 

1. nC H3 Betula , Equisetum , Menyanthes trifoliata , Care: t cespitosa. Cyan no cocTaBy 
pacTHTenbHbix ocTaTKOB, b nC HMenncb He6onbuiHe noBbimeHHn MHKpopenbec|)a, Ha 
KOTopbix h nocennnacb 6epe3a, a noHHXceHHfl 6binn 3aHHTbi 6onee rHApocjDHnbHbiMH 
pacTeHHAMH. R — 40 %, HB — 6— 7, YrB Ha kohkbx HHXce noBepxHOCTH Ha 15— 20 cm; 
BnaxcHan ctbahx. BpeMn pacnpocTpaHeHnn npHMepHo 9000 — 8000 ji. h. 

2. nC H3 Betula , Carex cespitosa , C. rostrata. R — 35 — 40 %, HB: MHHHManbHbiH — 3, 
cpeAHHH — 5, YrB HHxce noBepxHOCTH Ha 10 — 15 cm; cpeAHeBnaxcHaa CTaAHfl. BpeM* 
8000—4900 n. h. 

3. nC H3 Carex rostrata , C. lasiocarpa h Eriophorum sp., c npHMecbio Betula . R — 
30 %, HB — 4.5 — 5.0, YrB HHxce noBepxHOCTH Ha 15 cm; cpeAHeBnaxcHaa CTanns. BpeM* 
4900—3600 n. h. 

4. nC H3 Betula h Eriophorum ( vaginatum ) c ynacTHeM Ericales . R — 30 — 40 % t 
HB: MHHHManbHbiH — 2.5, cpeAHHH — 3 — 4, YTB hhxcc noBepxHOCTH Ha 25 — 30 cm; 
OTHocHTenbHO «cyxan» CTaAHn. BpeMfl 3600 — 2500 n. h. 
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Phc. 6. flHarpaMMa 6oTaHHHecKoro cocTaBa pa3pe3a 6yrpa Ha 6yrpHCTO-TonflHOM SoJiOTe «HHKe/ib» (cm. 

cria Hmce/ib). 

06o3HaneHHfl *re xe, mto h b p«c. 4. 

5. FIC H3 Ericales, Sphagnum fuscum, S. russowii. R — 10—15 %, HB — 3.0—3.5, 
VTB HHxce noBepxHocTH Ha 30—35 cm; «cyxaa» cjajim. BpeMa 2500—50 ji. h. 

6 . FIC H3 Ericaceae , c He6oJibiuHM ynacTHeM Sphagnum fuscum h S . russowii. R — 
10 %, HB — 2.5, YFB — 35—40 cm; «cyxaa» CTaana. BpeMa — nocjieOTne 50 jieT. 

IlpHBe^eHHbie aaHHbie noKa3biBaiOT, mto c 9000 no 3600 ji. h. Ha 6oJicnre rocnoacTBO- 
tajiH eBTpoc|)Hbie apeBecHO-TpaBflHbie h TpaBHHbie coo6mecTBa; (fjopMHpoBaHHe 6yrpoB 
HaHHHaeTca nocJie 3600 ji. h., a okojio 2500 ji. h. b 6 yrpax noaBjiaeTca BeHHaa Mep3JioTa, 
o6o3HaneHHaH Ha anarpaMMe pe3KOH cmchoh pacTHTejibHocTH Ha 6ojiotc. 


JjHHaMHKa najieopacTHTejibHOCTH 

Bee peKOHCTpyKUHH najieopacTHTejibHOCTH ocHOBaHbi Ha 3 aBTopcKHx Cllfl. Ohh 
onHpaiOTca Ha 13 cy6peueHTHbix cneKTpoB, nojiyneHHbix HaMH b pafioHe HCCJieaoBaHHa 
(TaSn. 1). Kax bhjiho H3 Ta6ji. 1, b 30He cochobmx jiecoB Be3fle npeo6jiaaaeT nbiJibua 
COCHbl, KapjIHKOBOH 6epe3bl, epHKOHAHblX KyCTapHHHKOB, MHOIX) cnop 3eJieHbIX MXOB, 
MHoraa njiayHOB. B nanoce jiecoTyHflpbi 6ojibiue Bcero nbuibubi cochm (OjinxcaHiime 
cochhkh HaxoAHTca Ha paccToaHHH 90—100 km) npeo6jiaj*aeT xapjiHKOBaa 6epe3a, 

■Horaa - HBa; BblCOKyiO 3HaHHMOCTb HMeiOT epHKOHAHbie KyCTapHHHKH H 3eJieHbie MXH. 

JIoKaJibHyio 3HaHHM0CTb HMeiOT pa3HOTpaBbe, nanopoTHHKH h njiayHbi. Ctojib xce xapaK- 
TepHbiMH aBJiaiOTca cooTHOiHeHHa rpynn b o6meM cocTaBe: b TaexHOH 30He DiaBeHCTByeT 
nujibua AepeBbeB, b TyHjipoBOH — Bee rpynnbi hmciot npHMepHO paBHoe 3HaneHHe. 

B ({jhhckoh JIanjiaHAHH cy6peueHTHbie cneKTpbi noapo6HO H3ynajia S. Hicks (1977, 
1994). Ilo ee aaHHbiM, b 6epe30Bbix Jiecax nbuibua 6epe3bi cocTaBJiaeT 60 %, a nbiJibua 


43 














TABJIHUA 1 

Cy6peueHTHbie cnopoBo-nbiJibueBbie cneicrpbi ceBepo-3anajia KoJibCKoro n-OBa, % 



CeBepHaa TaHra 

Jlec 

1 Cochkk jcycrapHHHKOBO-JiHiiiaHHHKOBbiH 183 13 + 11 1 21 7 68 - 4 60 9 7 22 2 

Bojioto 

2 C0CH0B0-KyCTapHHHK0B0-C<l>arH0B0e 

3 To xe 

4 CoCHOBO-HBOBO-C(J)arHOBOe 

5 CoCHOBO-ipaBHHO-MOXOBOe 

6 KycrapHH4KOBO-c(J)arHOBoe 

7 OcoKOBO-c(J)arHOBoe 

JlecoTywpa 

8 Bojioto KycrapHHMKOBO-ocoKOBO- 2 32 47 5 9 3 2 28 23 40 1 8 27 60 3 10 — 

c<j>arHOBoe 

Tyiwpa 

9 Bojioto 6yrpHCTO-TonflHoe 2 48 15 424 6 - 24 33 32 - 1187 2 + + 11 

TyHTypH 

10 KycTapHH4KOBo-jiHmaMHHKOBaH 1 54 31 4 22 1 1 29 12 47 — 12 58 16 19 3 4 

11 KycTapHHqKOBO-TpaBflHO-jmmaHHHKOBaa 1 54 3435 1 2 15 47 15 — 2398 + 1 1 — 

12 HBOBO-JiHmaftHHKOBaa 1 38 5 4 24 23 5 21 48 16 - 15 82 1 15 2 — 

13 KycTapHH4K0B0-nyuiHueBa4 2 50 18 ,3 25 1 1 78 1 17 — 4 25 - 50 25 — 

npHMCMaHHc. * — b npenenax rpynn h b o6ikcm cocraBe cyMMa tskcohob cocTaarwer 100%. rioAiepiaiyTii aoHaAbHue h perHcmajibHbie aneMeHTbi. 


+ 76 8 2 12 1 1 14 3 50 24 9 8 85 3 - 4 

186 8 + 31 1 30 -16 44 10 98 2- -- 

2 84 6 1 61 + 3 5 87 3 2 25 65 - - 10 

+ 66 11 2 18 3 + 70 1 7 - 22 77 12 - - 11 

-85 61 8+ + 11 8 48 - 33 33 66 - - 1 

1 92 5 1 1 - + 58 28 9 - 5 3 89 + - 8 




















HeapeBecHbix pacTeHHH (NAP) — 20—30 %; b cochobmx jiecax nbuibuw cochw 70 %, 
NAP — 10 %; b ejioBbix jiecax nbuibuw ejiH 12 %. IIpHBjieKaiOTca Taxace h 6 ojiee bwcokhc 
o 6 o 6 meHH« o cocTaBe nbuibuw noMHHnpyiomHx pacTeHHH H3 30HajibHbix thiiob pacTH- 
TejibHocTH, pa3pa6oTaHHbie npn HaineM HenocpencTBeHHOM ynacTHH bo BpeMa MeacayHa- 
poflHoro coBemaHHH «CAPE» (Circum Arctic Palaeo-Environments), cocToaBineroca b 
anpejie 1997 r. b Ohhjihhahh. JSjisi ceBepHbix reorpacJjHHecKHX 3 oh THnHHHbi cjieayiomHe 
cooTHomeHHx: b TpaBHHbix TyH^pax nbuibua Ericales cocraBJiaeT > 5 %, Betula — 
> 10 %, nbuibua He^peBecHbix pacTeHHH (NAP) — > 30 %. B KycTapHHKOBO- 3 JiaKOBbix 
TyHflpax: Betula — 20 %, Poaceae — 40—60 %. B epHHKOBbix TyHApax: Betula — 
20—30 %, NAP — 30 %. B jiecoTyHApe: Betula — ot 30 ao 60 %, Pinus — < 40 %, 
NAP — 15 %. 

naneopacTHTejibHOCTb 3anoBeAHHKa IlacBHK pexo h CTpy h pyeTca no AByM CFm 
BnacTHHcyo, xapaKTepH3yiomHX ceBepHyio nonocy ceBepoTaeacHbix cochobmx JiecoB h 
BBJlfliOIUHXCH BnOJIHe pcnpC3CHTaTHBHbIMH JU151 TeppHTOpHH 3anOBCflHHKa. dlfl BjiaCTHH- 
cyo-1 HBjiaeTCH ochobhoh h Han6onee nojiHon, b Hen BbwejieHbi 6 (|)a3 pa3BHTHa 
paCTHTejIbHOCTH (pHC. 2 H 3). 

1. Betula pubescens — B. nana — Artemisia — Polypodiaceae. Oa3a othochtcb ko 
BpCMCHH (JjopMHpoBaHHx MejiKoro o 3 epHoro necxa (480—448 cm) h cooTBeTCTByeT PB-1 
(~ 10 200 — 10 000 ji. h.). no cooTHouieHHK) cocTaBa nbuibUbi h cnop oHa AOBonbHo 
OflHoo6pa3Ha: nbuibUbi ApeBecHbix nopoA — 30 — 40 %, TpaB — okojio 20, cnop — 
20—25 %. Oco 6 eHHocTbio (j)a 3 bi aBJiaeTca yBejiHHeHHoe kojihhcctbo Betula nana , B. cze- 
repanovii h Artemisia. XapaKTep cneKTpoB stoh c|)a3bi no 3 BonaeT yTBepacAaTb, hto 
rocnoflCTByiomeH (JjopMauneH Ha nnaxopax 6 buin necoTyHApoBbie 6epe30Bbie peAxonecba 
H 3 'Betula pubescens h B. czerepanovii c Majioii npHMecbio Picea (obovata ?), Pinus 
sylvestris , Juniperus h Frangula. B pa 3 BHTOM KycTapHHHKOBOM apyce npeoOnaAajiH Betula 
nana , Vaccinium , Linnaea borealis , Rubus chamaemorus , Diphasiastrum complanatum , 
Lycopodium annotinuht. B 6epe3Haieax, 3aHHMaiomHX HemyOoKHe AenpeccHH n pacnaAKH, 
b TpaBHHOM apyce AOMHHHpoBanH bham Polypodiaceae , npHcyrcTBOBajin Filipendula 
ulmaria , Angelica , bham Scrophulariaceae y Caryophyllaceae , Polygonaceae , Asteraceae. 
Eepe30Bbie peAxonecba noAHHMajwcb no cmioHaM rop, CMeHaacb Ha npeABepuiHHHMx 
CKJTOHaX H BCpUlHHaX BbICOKHX ipaA H TyHTypH KyCTapHHHKOBO(epHHKOBO)-3eJieHOMOIU- 
HbiMH TynapaMH c npHcyTCTBHeM b noKpoBe ocok, 3JiaKOB, RumeXy Lycopodium dubium , 
Diphasiastrum alpinum , Huperzia selago , Selaginella selaginoides. Peace BCTpenanHCb 
Botrychium , Ephedra , Dryas , Chamaepericlymenum suecicum. Flo aoboabho 3 HaHHTenb- 
HOMy npHcyTCTBHio b cneKTpax 3 tofo BpeMeHH nbuibUbi Artemisia h Chenopodiaceae 
moxcho cy^HTb o pacnpocTpaHeHHH nepHrjiaunajibHbix coo 6 mecTB. 

YpoBeHb npaBOfloeMa (Ha MecTe coBpeMeHHoro 6ojiOTa BnacTHHcyo) 6bui aoboabho 
BbicoKHM, rnyOnHa boam AocTHrana npnMepHo 10 m. BbicoKne h KpyTbie 6epera, cjioxceH- 
Hbie necnaHOH MopeHOH, He cnoco6cTBOBajiH 3apacTaHHio o3epa. B cneicrpax otmchchm 
jinuib eflHHHHHbie 3epHa Alisma , Typha angustifolia , Menyanthes trifoliata , Isoetes. Cyjz* 
no o6hjihio TpaB mc3oc|)htob h Me3onwpo(|)HTOB ( Cyperaceae , Poaceae , Polypodiaceae ), 
xopouio yBJiaxcHeHHbie MecTOo6HTaHHa 6buin aoboabho THnHHHbi. Bee cxa3aHHoe no3BO- 
jiaeT c^ejiaTb 3aKjiioHeHHe o aoboabho MancoM KJiHMaTe, aHanorHH hom coBpeMeHHon 
nojioce Kojibckoh jiecoTyH^pbi, hto cooTBeTCTByeT h npeACTaBjieHHaM P. M. JleSeAe- 
boh (1984). 

2. Betula nana — Ericales — Bryales. Oa3a cooTBeTCTByeT BpeMeHH HaKoiuieHHa 
MaccHBHbix rjiHH (444 — 428 cm) h AaTHpyeTca PB-2 (10 000 — 9300 ji. h.). EjiaBHbie ee 
oco6eHHOCTn: mhhhmym nbuibUbi ApeBecHbix nopojt b o6meM cocTaBe, hhxchhh MaKCHMyM 
6epe3bl H MHHHMyM COCHbl, a TaKXCe MaKCHMyM nbuibUbi epHKOHJIHbIX KyCTapHHHKOB. 

3oHanbHbiMH (JjopMaunaMH CTaHOBaTca TyHjipbi, coHeTaBuiHeca c ocTpoBKaMH 6epe3o- 
Boro pejiKOJiecba H3 B. pubescens , B. czerepanovii. floMHHHpoBann MejiKoepHHKOBbie 
(Betula nana) TyHjipbi c xopouio pa 3 BHTbiM moxobbim apycoM. Pa3HOTpaBbe CTaHOBHTca 
6 eAHee, xoTa nocToaHHo npncyTCTBOBajin Oxyria , Rumex , Filipendula , bhabi Asteraceae , 
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Ranunculaceae. npaxTHHecxH hchc3jih cocHa h ejib, yMeHbuiHJiocb kojihhcctbo ocok, 
nanopoTHHKOB h njiayHOB. OTCJO^a mojkho cjjeJiaTb 3axjnoHeHHe o cymecTBeHHOM noxo- 
JlO^aHHH H O COOTBeTCTBHH KJIHMaTa TOrO BpeMeHH KJIHMaTy COBpeMeHHOH nOJIOCbl 
KycTapHHHKOBbix TyHjjp Kojibcxoro n-oBa. KoJinnecTBO ocaaxoB, cxopee Bcero, chh 3 h- 
Jiocb, o neM cBH^eTejibCTByeT pacnpocTpaHeHne coo6mecTB H3 BOflHbix pacTeHHH ( Batrac - 
hium , Sagittaria sagittifolia , Nuphar , Typha angustifolia ), npncymHX MejiKOBOflbHM, 
o6pa30BaBuiHMC3i npH cnajje BOflbi b 03epe. O He6jiaronpH5iTHbix KJiHMaTHnecxHx ycjiOBH- 

flX, nOBJIHHBlHHX Ha XCH3HCHHOCTb H COXpaHHOCTb nblJIblJbl, MOXCHO CyflHTb no 3HaHHTejIb- 
HOMy npHCyTCTBHK) KOppOflHpOBaHHbIX H MHHCpaj1H30BaHHbIX 3epeH COCHbl H eJIH. Hapy- 
uieHHH nbuibubi b 3toh c|)a3e BCTpenaiOTCfl 3HanHTejibHO name, neM b npejjbwymeH. BnoJiHe 
B03M0JKH0, HTO 3TO TaXXe 5IBJIHCTC5I CBHfleTeJIbCTBOM 6oJiee XOJIOflHOH) H cyxoro KJIHMaTa, 
neM paHee, b PB-1. 

3. Betula pubescens — Lycopodiaceae — Polypodiaceae. Oa3a othochtch ko BpeMe¬ 
HH OTjioxceHHH canponejia h ccfjarHOBoro HH3HHHoro Topcjja (428 — 400 cm). OHa jjaTHpy- 
eTca OopeajioM (9300 — 7800 ji. h.) h BbwejraeTCfl no npeo6jiaaaHHio nbuibubi apeBecHbix 
nopofl b o6meM cocTaBe, a cpejin oraejibHbix TaxcoHOB — Betula pubescens , nanopoTHH- 
kob h njiayHOB. 

B pacTHTejibHOM noKpoBe 30HajibHbiM THnoM CTaHOBHTca 6epe30Bbie Jieca, 6jiH3XHe no 
oOjiHKy k ceBepoTaexHbiM. Ohh, cxopee Bcero, 6buiH yxce coMKHyTbiMH, b ochobhom c 
AOMHHH pOBaHHeM Betula pubescens , HHoma c npHMecbio cochbi. K xoHijy Oopeana pojib 
nocjiejiHeH b 6epe3HHxax HeMHoro yBejiHHHBaerai, h Bnoirne bo3mojkho, hto Ha necnaHbix 
h BanyHHbix cJia6opa3BHTbix noHBax ccfjopMHpoBajiHCb yxce apeBOCTOH c npeoOjrajjaHHeM 
cocHbi. BopeajibHbie 6epe30Bbie Jieca 6buiH coBepmeHHO CBoeo6pa3HbiMH, jum hhx TpyflHO 
no^oOpaTb aHajiorn b coBpeMeHHOM pacTHTejibHOM noxpoBe. Bonee Bcero ohh, BepoHTHo, 
COOTBeTCTBOBOJlH JJOBOJIbHO COMKHyTbIM 6epe3HHXaM H3 COBpeMeHHOH IOJXHOH JieCOTyHflpbl, 
KOTopbie npHMbiKaioT k ceBepHOH nojioce ceBepHOH Tanra (ho stot Bonpoc TpeOyeT 
AajibHeHinero H3yneHHH). 

Bo BjiaxcHbix MecTooOnTaHHHx k 6epe3e npHMeuiHBajiacb ojibxa, a Ha3eMHbiH apyc 6mji 
o6pa30BaH bh^mh Polypodiaceae , Poaceae , Cyperaceae. B 6 onee cyxnx ycjiOBHax 
npeoOjiajiajiH Diphasiastrum complanatum h Lycopodium annotinum c npHMecbio Dipha- 
siastrum tristachium , Lycopodium dubium h Pyrola. IlpHcyTCTBHe b cnexTpax (fuiopHC- 
THHecKOH CBHTbi H3 Equisetum , Menyanthes trifoliata , Poaceae ( Phragmites ), Cyperaceae 
MoxceT CBHjxeTejibCTBOBaTb 06 HHTeHCHBHOM 3apacTaHHH o3epa h cjjopMHpoBaHHH npn 6 e- 
peroBbix, oneHb TonxHX 6ojiot. 

KjiHMaT CTaHOBHTCH 6 jih3khm k coBpeMeHHOMy b ceBepHOH nojioce ceBepoTaexcHbix 
jiecoB Kojibcxoro n-OBa, ho kojihhcctbo ocajjKOB, cxopee Bcero, cHHacaeTca. 06 stom 
CBHA eTejibCTByeT 3HanHTejibHoe najjeHHe ypoBHH Bojjbi b 03epe, b pe3yjibTaTe Hero 
C03AaiOTCH yCJIOBHfl JUIH JXH3HH 6eHTOCa H nnaHXTOHa H, xax pe3yjIbTaT, C{)OpMHpOBaHHH 
canponejia. riocjiejiyiomHH, aocTaTOHHo 6biCTpbiH cnaji Bojjbi b 03epe Mor 6biTb cjiejjCTBHeM 
najieHH)! 6a3nca spo3HH. B pe3yjibTaTe o6HaxcHJica canponejib h pa3BHJincb 6ojiOTHbie 
coo6mecTBa (pnc. 4). 3to comacyeTca c o6o6meHHbiMH aaHHbiMH JIe6eaeBOH (1984), 
xoTopan OTMenaeT, hto 6onoTa Ha KoJibcxoM n-OBe HanajiH cfjopMHpoBaTbca b Hanane 
BO-nepno^a: ot 8860 ao 8130 ji. h. 

4. Pinus sylvestris — Ericales — Bryales. Oa3a cooTBeTCTByeT cjioio ineHxuepHeBo- 
c(|)arHOBoro Topcjja (400 — 310 cm) h aaTHpyeTca aTJiaHTHHecxHM BpeMeHeM (xjiHMaTHHe- 
CXHH OnTHMyM). rjiaBHbIM OTJIHHHTeJIbHbIM npH3HaXOM (})a3bl UBJIUeTCU MaKCHMaJIbHOe 
xojiHHecTBo nbuibubi ApeBecHbix nopoji b cnexTpax o6mero cocTaBa, He6ojibinoe npncyT- 
CTBHe nbuibubi uiHpoxojiHCTBeHHbix nopoji, Betula pendula , Alnus h pa3HOTpaBba (Varia). 

Ha 6ojibineH nacTH 3anoBeOTHxa yxce jioMHHHpoBajiH cocHOBbie Jieca, 6jiH3XHe x 
cpeAHeTaexcHbiM. B «cyxnx» MecToo6nTaHH5ix npeo6jiajiajiH xycTapHHHXOBo(6pycHHHHo)- 
3ejieHOMOuiHbie THnbi c Betula pubescens b jipeBOCToe h Lycopodium clavatum , L. anno¬ 
tinum , Diphasiastrum complanatum b TpaBUHOM Hpyce. Hmcjih mccto h 3a6ojioneHHbie 
cochhkh; b H33eMHOM noxpoBe oahhx npeo6jiajianH Ledum palustre , Betula nana , 



Apyrax — BHAbi Polypodiaceae, Cyperaceae h Poaceae c npHMecbio Filipendula ulmaria. 
CoCHOBbie Jieca nOAHHMaAHCb AO BepiLIHH rpHA H TyHTypH, Ha KOTOpbIX CMeHflJIHCb 
6epe30BbiM peAKOAecbeM H3 Betula pubescens c ynacTHeM b ApeBOCToe Betula czerepanovii 
h Picea , a b TpaBaHo-xycrapHHHXoBOM apyce — Empetrum, Betula nana , Chamaeperi- 
clymenum suecicum. B nny6oKHx Aenpeccnax cfjopMHpyiOTca 6oAOTa, npeACTaBJieHHbie, b 
nacTHocTH Ha MecTe BjiacTHHcyo, menxuepHeBo- h ocoxoBo-ccj)arHOBbiMH TonaHbiMH 
coo6mecTBaMH (pnc. 4). B AT-nepnoAe 6ojioTa craHOBaTca HeorbeMAeMbiM 3JieMeHTOM 
jiaHAiuac|)TOB. 

4-a (f)a3a Cllfl BjiacTHHcyo AOCTaTOHHO neTxo KoppeAnpyeT c AT-3 nepnoAOM CEH 
JloB03epo (ueHTp KoAbCKoro n-OBa), xoTopbiH OTipaHHHHBaeTca AaTaMH 5930 ±110 h 
5270 ± 40 a. h. (EjiHHa h Ap., 1995). 3 to AaeT HaM ocHOBaHHe onepeTbca Ha noAyneHHbie 
TaM peKOHCTpyKUHH naneoKJiHMaTa h CHHTaTb, hto onTHMajibHaa cj)a3a mnoueHa Ha 3anaAe 
xapaKTepH30Bajiacb noBbimeHneM TeMnepaTypbi b hioac Ha 2.0—2.5°, b aHBape — Ha 3 °C. 
KoAHnecTBo ocaAKOB 6bmo OoAbuie, neM cennac, Ha 50—75 mm/ida. 

5. Pinus sylvestris — Ericales — Bryales. Oa3a oTHOCHTca ko bpcmchh HaxonAeHHa 
TpaBaHo-cc})arHOBoro nepexoAHoro Topeka (310—175 cm) h AaTHpyeTca cy66opeajioM, 
KOTopbiH oneHb octopoxcho moxcho pa3ACAHTb Ha SB-1 h SB-2. TpaHHua MexcAy hhmh, 
npoxoA^maa Ha myOHHe 230 cm, (J)HXCHpyeTca Ha ypoBHe pe3Koro yMeHbmeHHa nbuibubi 
ApeBecHbix nopoA b o6meM cocTaBe, MHHHMyMa nbuibubi ejiH h HexoToporo yBeAHHeHHa 
KOAHHecTBa nbuibubi Betula czerepanovii. CyMMa nbuibubi ApeBecHbix nopoA Ha xoHTaxTe 
SB-l/SB-2 CHHXcaeTca ao 30%. IlpHHHHaMH mofah 6bm> noxoAOAaHHe KJiHMaTa hah 
noxcapbi. Ha cooTHoiueHHe rpynn nbuibubi h cnop cxa3aAacb b noAb3y nocAeAHHX h 
aKTHBH3auna cnopoo6pa30BaHHa Equisetum, Sphagnum lindbergii h S. balticum. 

«3oHaAbHaa pacTHTeAbHOCTb BnoAHC onpeAeAeHHo npHoOpeTaeT ceBepoTaexcHbin o 6 ahk 
c AOMHHHpOBaHHeM COCHOBbIX H 6epe30B0-C0CH0BbIX XyCTapHHHXOBO-3eAeHOMOIUHbIX H 
KycTapHHHKOBo-AOAroMOiuHbix (ccjjarHOEbix) AecoB c npeoOAaAaHHeM b noxpoBe, Bo-nep- 
Bbix, Vaccinium u Empetrum, Bo-BTopbix, Ledum. BAOAb pex h pynbeB b cocTaB ApeBOCToa 
cochakob BxoAHAa h eAb. Moxcho Taxxce CAeAaTb npeAnoAoxceHHe o chhxcchhh bcpxhch 
rpaHHUbi Aeca b ropax h yBeAHHeHHH Ha hx BcpuiHHax poAH 6epe30Boro peAKOAecba h 
A axce TyHApoBbix cooOmecTB (cyAfl no HexoTopoMy yBeAHHeHHio nbuibubi Betula czerepa¬ 
novii, B. nana u Salix). 

Cnfl BAacTHHcyo-2 CBHAeTeAbCTByeT o rocnoACTBe b Ha3eMHOM apyce cocHaxoB 
xycTapHHHXOB, nAayHOB h 3eAeHbix mxob, a Ha nepn({)epHH 6 oaot b SB-2 — Rubus 
chamaemorus. Lycopodium dubium, L. annotinum, Diphasiastrum complanatum, b SB-1 — 
iiak)c x nepeHHCAeHHbiM D. tristachium. ^bachhcm hhcto AOxaAbHoro xapaxTepa CAeAyeT 
CHHTaTb o 6 hahc nbuibubi ocox h neTxo BbipaxceHHbiii nnx menxuepHH, xoTopbie 6 mah 
AOMHH aHTaMH Ha 6oAOTe BAacTHHcyo. 3aTO MaxcHMyM cnop xBoma b SB-2 — aBneHHe 
HecxoAbxo 6onee Bbicoxoro paHra. Oh CBHAeTeAbCTByeT 06 axTHBH3auHH 3apacTaHHa o3epa 
BCAeACTBHe, BepoaTHo, ero ecTecTBeHHoro oOMeneHna — yBeAHHeHHa CAoa canponeAa b 
ero ueHTpe. 3 to h npHBeAO x HexoTopoMy noAbeMy ypoBHa BOAbi b 03epe h Ha 6oAOTe, 
rue 6buiH pacnpocTpaHeHbi cooOiuecTBa, cooTBeTCTByioiune «oneHb BAaxcHOH ct3ahh» 
(pHC. 4, CTBAHa 7). 

O noxoAOAaHHH xAHMaTa cBHAeTeAbCTByiOT Taxne npn3Haxn, xax yMeHbineHHe cyMMbi 
nbiAbUbi ApeBecHbix pacTeHHH, Hcne3HOBeHHe nbuibubi uiHpoxoAHCTBeHHbix nopoA h 
Betula pendula, HecxoAbxo noBbiineHHoe coAepxcaHHe nbuibubi B. nana h Salix. Ho 
HeTxoii rpaHHUbi AT/SB, xax h SB/S A, b 3 Thx Cllfl He npocAexcHBaeTca. Ilo3TOMy TpyAHo 
axcTpanoAHpoBaTb Ha cy66opea 3anaAa KoAbcxoro n-OBa CBeAeHHa no naAeoxAHMaTy Ha 
Cnfl JIoB03epo, xapaxTepH3yK)iueH ueHTp KoAbcxoro n-OBa (EAHHa h Ap., 1995). 

6 . Pinus sylvestris — Ericales. Oa 3 a cooTBeTCTByeT BpeMeHH oxnoxceHHa ccJjarHOBoro 
TonaHoro Topeka b ueHTpe (SanoTa (175—0 cm) h ApeBecHo-xycTapHHHXOBO-c(j)araoBoro Top^a — 
Ha nepHc})epHH. OHa Aarapyerca SA-nepHOAOM. IIpHpocT cna6o pa3AoxceHHoro c(|)arHOBOiD Top<f)a 
b ueHTpe 6oAOTa HMeer MaxcHMaAbHoe Ana ceBepHbix innpoT 3HaneHHe h cocTaBAaeT 0.6 mm/poa 
(cpeAHHH npnpocT 6oAee myOoxnx CAoeB 3HanHTeAbHO MeHbine — 0.4 mm/toa). 
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CooTHomeHHe o6mero cocTaBa nbuibubi h cnop, a Taxace KOHKpeTHbix cneKTpoB 
CBHfleTejibCTByeT o rocno^CTBe ceBepoTaeacHbix cochobmx 6pycHHHHo-3ejieHOMoniHbix 
jiecoB, oneHb 6 jih3khx k coBpcMeHHbiM. B ^peBOCToe 6biJio TOBOjibHo MHoro 6epe3bi, 
BCTpenajica MoacaceBejibHHx; b Ha3CMHOM noKpoBC TOMHHHpoBajiH Vaccinium , Betula nana , 
6buio AOBOJibHO MHoro njiayHOB (b ochobhom Lycopodium dubium). BbicoKHe CKJiOHbi h 
B cpuiHHbi TyHTypH 3aHHMajiH 6epe30Bbie peaxojiecba h xycTapHHnxoBbie TyH^pbi. KjiHMaT 

6bui 6jih3ok k coBpeMeHHOMy: TeMnepaTypa b cjjeBpajie - 11.3°, a b Hiojie — 12.4 °C; 

KOJiHHecTBo ocaaxoB 500—550 mm/toji (Arjiac..., 1971). 

TaKHM o6pa30M, npaxTHnecxn b TeneHHe Bcero rojioueHa, t. e. c Hanajia Oopeana, njiz 
TeppHTopHH 3anoBeflHHKa 6buiH xapaKTepHbi jieca: b BO-nepHojje — 6epe30Bbie, a flajiee 
TO coBpeMeHHocTH — cocHOBbie. CMeHa TyrapoBbix (JjopMauHH Ha TaeacHbie npoH3omjia 
b KOHue npe6opeajia. 

IlajieopacTHTejibHOCTb jiecoTyHApoBO-TyHApoBoif nojiocbi ceBepo-3anajja Kojibcxo- 
ro n-OBa xapaxTepH3yeTca no Cllfl HHKejib, b xoTopofi Taxace BbweJnnoTca 6 cf)a3 
pa3BHTHH paCTHTeJlbHOCTH (pHC. 5). 

1. Salix — Betula nana — Lycopodiaceae. Oa3a cfjopMHpoBanacb bo BpeMa oTJioace- 
hhh 6epe30BO-TpaBHHoro Top(})a (135—125 cm) h aaTHpyeTca BO-2 (9000—8300 ji. h.). 
Oa3a BbwejiaeTca no TyHjjpoBOMy xapaxTepy cneKTpoB b o6meM cocTaBe, oneHb BbicoxoMy 
KOJiHnecTBy nbuibubi Salix , TOBOJibHo 3HanHTejibHOMy — Betula nana , npHcyTCTBHio 
B. czerepanovii h MHHHMyMy nbuibubi B. pubescens h Pinus sylvestris. 

AHajiH3 cnopoBO-nbiJibueBbix xoMnnexcoB no3BOJiaeT 3axjnoHHTb, hto Ha paBHHHax, 
Ha rpajjax h TyHTypH TOMHHHpoBajiH TyHjjpbi — HBOBbie h epHHKOBbie. Hbobmc TyH^pbi 
6bum npHyponeHbi k sxoTonaM c TOCTaronHo BJiaacHbiMH noHBaMH: 06 stom CBHTOTejib- 
CTByeT cocTaB cnexTpoB: npeo&najjaHHe nbuibubi Salix glauca , nocToaHHoe, xoTa h 
H eSojibiHoe, npHcyTCTBHe Polypodiaceae , Poaceae (Phragmites ?), Apiaceae , Scrorophu - 
lariaceae. EpHHXoBbie TyHjjpbi c TOMHHHpoBaHHeM Betula nana , coTOMHHHpoBaHHeM 
Empetrum , Vaccinium , Cassiope, nocToaHHbiM npHcyrcTBHeM rnnoapxTHnecxHX h 6ope- 
ajibHbix bhtob njiayHOB (name Lycopodium dubium , L. annotinum , Diphasiastrum comp - 
lanatum , D. tristachium , peace L. lagopus h L. alpinum) 6buiH npncymH 6oJiee cyxHM 
MeCTOOOHTaHHHM H XapaXTepH30BaJIHCb M03aHHHbIM HanOHBeHHbIM nOXpOBOM. B COCTaBe 
Tex h apyrnx cooOmecTB nocToaHHbiM 6bui Chamaepericlymenum suecicum , peace 
BCTpenajincb bhtoi Rosaceae , Rumex , Ranunculaceae , Asteraceae. Ilbuibua Cyperaceae , 
Scheuchzeria , Triglochin h cnopbi Equisetum HMeioT JioxajibHoe, 6ojiOTHoe h npno3epHoe 
npoHexoacaeHHe. 

Cyaa no paCTHTeJlbHOCTH, xjiHMaT 6bui xojiotobim h 6ojiee cyxnM, neM b HacToamee 
BpeMa. flaHHbie CBHTOTejibCTByioT, hto ypoBeHb BoaoeMa, x xoTopoMy npHMbixajio 6 ojioto 
c pacnpocTpaHeHHbiMH TaM cpejmeBjiaacHbiMH FIC, 6bui Hnace coBpeMeHHoro npnMepHO 
Ha 140 cm h HaxoaHJica Ha BbicoTe 183.6 m Haj* yp. m. (pnc. 5, CTa^na 1). 

2. Betula nana — Lycopodiaceae. Oa3a 6buia xpaTxoBpeMeHHon (cjioh 125—120 cm), 
ho OTJiHnajiacb neTxo BbipaaceHHbiMH cneuH(})HHecxHMH nepTaMn: eme 6ojiee hh3xhm 
npoueHTOM nbuibubi apeBecHbix nopoa (10—15 %), neTxo o6o3HaneHHbiM MaxcHMyMOM 
Betula nana , noBbimeHHbiM xojihhcctbom B. pubescens , nocToaHHbiM npHcyTCTBneM Salix 
(TO 20 %), Lycopodium h Polypodiaceae. IlbiJibUbi TpaB Hecxojibxo MeHbrne, neM b cf)a3e 1, 
h npeTOTaBjieHa OHa b ochobhom bhtomh Cyperaceae , a H3 cnopoBbix pacreHHH — 
Equisetum. B pacTHTejibHOM noxpoBe aoMHHnpyiomaa pojib nepexo^HT x epHHxoBbiM 
TyH^paM c o6eflHeHHbiM cocTaBOM TpaB, ho tobojibho o6njibHbiMH njiayHaMH, cpejm 
xoTopbix BCTpenajiHcb Te ace bhju>i, hto h b npeflbmymen 4 )a3e - 

30HajIbHbIM THnOM paCTHTeJlbHOCTH 6bUIH epHHXOBbie TyHJipbl, 6jlH3XHe X OnHCaHHbIM 
juia c{)a3bi 1. BaacHbiM aBjiaeTca Bonpoc, rjxt o6HTajiH ApeBOBH^Hbie 6epe3bi (Betula 
pubescens , B. czerepanovii )? MoacHO aonycTHTb, hto He6ojibuiHe MaccHBbi peaxojiecba 
HauiJiH ce6e y6eacnme b noHHaceHHax pejibe(|)a, no TOJiHHaM pex h 6eperaM 03ep; hx 
3apocjiH 6buiH npHyponeHbi Taxace h x «cyxHM» 6ojioTaM. Tax, Ha 6ojioTe Hnxejib bo 
B peMa 3 toh (J)a3bi (pnc. 6, xoHeu CTaron 1) npeo6jiajxajw 6epe30Bbie coo6mecTBa c 
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JBDBOAbHO o6HJlbHbIMH HH3XOCTBOAbHbIMH 6epe3aMH (OCTaTKH 6epe3bl B TOpcJje COCTaBAflIOT 
•CHOBHyio ero Maccy) h HBaMH (onpeAeAeHbi no nwAbije Salix glauca h S. cf. arctica). 
3tna,aHHKH MHKpopejibecJja 6 wah 3aHATbi xBomeBO-ocoKOBbiMH ( Carex cespitosa) coo6- 
WCTBaMH c ynacTHeM BaxTbi. CyAfl no CTeneHH pa3JioxceHHH Topcfja, HHAexcy BJiaxcHOCTH 
I1C h YFB Ha SojiOTe, ypoBeHb BOAoeMa eme chh3Hach h HaxoAHAca hhxcc noBepxHOCTH 
ionoTa He MeHee neM Ha 1 m. Bee npnBe^eHHbie AaHHbie no3BOA5noT npe^nonoxcHTb, hto 
OHM aT 6bui oneHb xoaoahwm h AOCTaTOHHO cyxHM. BepoHTHo, napaMeTpbi najieoKJiHMaTa 
6 ujih Aaxce HecKOJibKO HHxce, neM paccHHTaHHbie aaa BTopoii nojiOBHHbi BO-nepno^a no 
Cllfl JIoB03epo (EjiHHa h Ap., 1995). B aoahhc 03 . JloB03epa b niojie TeMnepaTypa 6buia 
raxce coBpeMeHHon Ha 2°, b HHBape — Ha 6 °C, a ocaAKOB 6 hjio MeHbrne, neM cennac, 
■a 50 mm/wjx. 

3. Pinus sylvestris — Herbaceae (Varia) — Polypodiaceae. Oa3a hbjihctch ueHTpaAb- 
■oh h HanOojiee »pxo BbipaxceHHon b AT-nepnoAe. OHa cooTBeTCTByeT AT-2 h coBnajjaeT 
co BpeMeHeM otaoxcchha ApeBecHO-ocoxoBoro Topcfja (100—95 cm). HaH6oJiee hctxhh 
onTHMyM BbipaxceH b AT-2, h nosTOMy Ha HeM cocpeAOToneHbi AaJibHenujHe pexoHCTpyx- 
vhh. Otmcthm jiHUJb, hto pacTHTejibHOCTb AT-1 6biJia 6jiH3Ka k ceBepoTaexcHon, AT-2 — 
e cpeAHeTaexcHOH (ee ceBepHOMy BapnaHTy), a b AT-3 — k ceBepoTaexcHo-AecoTyHApoBOH. 
€>a3a 3 BbiAejineTCH no BospocmeMy xoAHHecTBy nwAbuw ApeBecHbix nopoA (cpeAH 
KOTopbix npeoOjiaAajin Pinus sylvestris h Betula pubescens ), yMeHbuieHHio xoAnnecTBa 
■buibubi Betula nana h Salix. OTMeneH aOcoAioTHbiH MaxcHMyM nbiAbuw pa3HOTpaBba h 
jiOBOAbHo BecoMoe hhcao cnop Polypodiaceae , Lycopodiaceae h Selaginella selaginoides. 
HHane roBopa, (})a3a coBepineHHO OTHexjiHBo CBHAeTenbCTByeT o xAHMaTHnecxoM onTHMy- 
iie 3Toro npocTpaHCTBeHHo-BpeMeHHoro cpe3a. 

HTaK, 60 AbUiaH HaCTb TeppHTOpHH 6bIAa 3aH5ITa COMKHyTbIMH COCHOBbIMH KycTapHHH- 
EOBO-3eneHOMOUIHbIMH H C0CH0B0-6epe30BbIMH TpaBHHbIMH CpeAHeTaeXCHbIMH necaMH, 
EOTopbie AHtub Ha caMbix BbicoKHx ypoBHax penbecfja CMeHHAHCb 6epe30BbiM peAKOAecbeM, 
coHeTaBiiiHMCH c OTAeubHbiMH ynacTKaMH TyHApoBbix cooOmecTB. Eepe3a AOMHHHpoBajia 
■ Ha MHornx OoAOTax. Kax bhaho, oOwhhwmh 6mah sxoTonbi c innpoKHM Anana30HOM 
npHpoAHbix noKa3aTejien. 

B Ha3eMHOM apyce cochobmx JiecoB HapaAy c Vaccinium BCTpenaAHCb bhaw Rosaceae , 
Poaceae , Polypodiaceae , Diphasiastrum complanatum , Lycopodium annotinum. B 6onee 
inaxHbix jiecax h Ha hx onyuiKax 6buiH oOHAbHbi TpaBbi: bhaw Apiaceae (Angelica), 
Filipendula ulmaria , Geum rivale , Bistorta major. B Ooaothwx 6epe3Haxax BCTpenajiHCb 
Alnus incana , A. glutinosa , A. kolaensis , Salix glauca , S. hastata , Parnassia , Galium , 
bhaw Fabaceae h pacTeHHa, oTMeneHHbie Bwrne AAa BJiaxcHbix necoB. XapaxTepHWM bhaom 
crraHOBHTCB Selaginella selaginoides , noceAaiomaaca Ha hh3khx noBbimeHHax MHxpopeAb- 
e4>a 6oaot. B ropHbix peAxoaecbax H3 Betula pubescens h B. czerepanovii 6buin oOHAbHW 
Betula nana , Empetrum , Cassiope , bhaw Primulaceae , Saxifraga , Asteraceae , Chamae - 
periclymenum suecicum , Dryas , Rumex acetosella , Lycopodium dubium , Diphasiastrum 
tristachium. 3Aecb xce, b pacnaAxax, me BbiKJiHHHBajiHCb MHHepajiH30BaHHbie boaw, exopee 
Bcero, oOHTajia Taxxce h Selaginella selaginoides. 

OnHcaHHbie FIC cepeAHHbi AT-nepHOAa cymecTBOBajiH AOCTaTOHHO aoaid, Hecxonbxo 
6onbuie 1000 act, h npeACTaBAAAH BnoAHe ycTOHHHByio XAHMaxcHyio cepnio. IIoAnepHOAbi 
AT-1 h AT-3 6buin 6ojiee cxopoTeHHbiMH, hto onpeAenHAOCb nocTOHHHo MeH #joluhmcji 
KAHM aTOM. 

no XAHMaTHHecxHM xapaxTepHCTHxaM 4>a3a 3 (AT-2) HanOoAee onTHMaAbHa, h c 
6oAbinoH AOAen BepojjTHOCTH OHa CHHxpoHH3npyeTC5J c nepnoAOM AT-3 b Cnfl JIoB03epo. 
IlapaMeTpbi naAeoxAHMaTa, noAyneHHbie no Heii, CBHAeTCAbCTByioT, hto b HioAe h b AHBape 
TeMnepaTypw 6 wah Bwiiie coBpeMeHHbix Ha 2—3 °C, a ocaAKOB BbinaAaAO b toa npHMepHO 
na 50 mm/toa OoAbine, neM cennac. noxoAOAaHHe b xoHue AT-nepnoAa Haurno CBoe 
OTpaxceHne b CTfl HHxeAb b yBeAHneHHH xoAHnecTBa nbuibubi Betula nana h Salix. 
YpoBeHb npHMbixaiomero x 6oAOTy BOAoeMa x xoHuy AT-nepHOAa HecxoAbxo noBwcnA- 
ca (npHMepHO ao 184 m), ho 6bui Bee paBHO HHxce noBepxHOCTH 6oAOTa, xoTopoe 
HMeAO xoporno BbipaxceHHbiii yxAOH x 03epy. Bee sto 6AaronpHHTCTBOBaAO cymecTBOBa- 
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hhk) Ha 6oJioTe JiecHbix 6epe30B0-TpaBHHbix ueH030B, Tpe6yiomHx xopomen npoTOHHocm 
(pHC. 6, CTajJHH 2). 

4. Pinus sylvestris — Betula pubescens — Selaginella selaginoides. Oa 3 a othochtcji 
k cjioio Topeka ot 95 ao 68 cm h jjaTHpyeTCH nepBOH iiojiobhhoh cy66opeajia — 
4800 — 3600 ji. h. (pnc. 6, ctbahh 3). Oa3a cooTBeTCTByeT cymecTBeHHOMy yMeHbiueHHio 
pojiH nbuibubi ApeBecHbix nopoA b o6meM cocTaBe, noflBJieHHK) ejiH, chhxcchhio 3 HaqH- 
MOCTH nbUlbUbl epHKOHAHbIX XyCTapHHHXOB H pa3HOTpaBbfl H a6cOJIK)THOMy MaKCHMyMy 
cnop Selaginella. Hcxo ah H3 o6mero cocTaBa nbuibubi h cnop, moxho CAenaTb 3axjnoHeHHe 
o rocnojjcTBe necoTyHApoBOH pacTHTejibHocTH, ho c sneMeHTaMH ceBepoTaexcHbix jiecoB. 
AHajioroM MOxceT 6biTb coBpeMeHHa# pacTHTejibHocTb b nojioce, npHMbixaiomeH c ceBepa 
k JIoB03epcKOH paBHHHe, rue coneTaiOTCH cocHOBbie ceBepoTaexcHbie jieca c necoTyHApo- 
bmm 6epe30BbiM pe^KOJiecbeM. CpeAHHe hiojibckhc TeMnepaTypbi cocTaBjiaioT TaM cennac 
14 °C, HHBapcKHe — -12°, a cpeAHeroAOBbie — -2°; cyMMa ocaAxoB 400 mm/foa 
(Axnac..., 1971). 

HTax, b SB-1 Ha paBHHHax h hh3khx rpa^ax 6buiH pacnpocTpaHeHbi peAxocTOHHbie 
cocHOBbie (c ejibio) h 6epe30BO-cocHOBbie Jieca c xycTapHHHX0B0-3eneH0M0iiiHbiM (nHiuan- 
HHKOBblM ?) nOKpOBOM. Ha BCpUIHHaX ipflA H TyHTypH OHH CMCHHJIHCb 6epe30BbIM 
peaKOJieCbeM C M03aHHHbIM nOKpOBOM H3 TpaB, 3eJieHbIX MXOB H JIHUiaHHHKOB. OOHJIHe 
nblJIbUbl OCOK MOXCeT 6bITb HCTOAXOBaHO OAH03HaHHO: OHH JJOMHHHpOBajIH He TOJIbKO B 
6ojioTHbix coo6mecTBax, ho h o6pa30BbiBanH 3apocjiH b6ah3h 03epa. 

B neM npHHHHa Taxoro orpoMHoro xonHnecTBa (ao 70 %) cnop Selaginella selagino- 
idesl Hh b oahoh H3 H3BecTHbix Cnfl, nojiyneHHbix b npeAenax ot ceBepHon Tanra ao 
T yH^pbi Taxoro HeT. Aobojibho MHoro hx Ha ceBepo-3anaae KapenHH, b paiioHe MaaH- 
cejibxa (EjiHHa, 1981), rAe nnayHox b TopcjwHbix otjioxcchhbx cocTaBjiaeT b SB b cpeAHeM 
6 %, a b SA — ao 12 %. B otjioxcchhhx He6ojibuioro 03epa H3 naaHaapBexoro Haimo- 
HanbHoro napxa (ceBepo-3anaA KapenHH) xojihhcctbo cnop nnayHxa aoxoahao ao 25 %, 
a Hanano hx xphboh npnxoAHTCH Ha AT-2 (3xMaH h ap*, 1995). B MHoroHHcneHHbix CFIfl 
ceBepHon Ohhahhahh, nonyneHHbix npeHMymecTBeHHo H3 03epHbix ocaAxoB, nnayHOx 
oTMeneH TOAbxo cnopaAHHecxn (Vasari, 1962; Sorsa, 1965; Hyvarinen, 1976). OrcioAa 
moxcho CAenaTb bbiboa, hto 6onbmoe xoahhcctbo nnayHxa b CFIfl Hnxenb cooTBeTCTByeT 
60AOTHbIM 3XOCHCTeMaM, nHTaiObUHMCH 6oraTbIMH rpyHTOBbIMH BOAaMH. Ho He MeHee 
BepOHTHbIMH ero MeCT006HTaHHflMH 6bUlH Taxxce AOAHHbl CTOXa epeAH rpHA H B HH^XO- 
TOpbHX, TAe BbIXAHHHBaAHCb XCeCTXHe BOAbl. 

Kax bhaho, npnpoAHbie h xnHMaTHHecxne ycnoBHn cTaHOBHTca 6onee cypoBbiMH b 
cpaBHeHHH c AT-nepnoAOM. rioHHxceHHe neranx h 3hmhhx TeMnepaTyp npHBeno x H3pexcn- 
BaHHK) ApeBocTOH h o6eAHeHHio cj)JiopHCTHHecxoro cocTaBa coo6mecTB. Pe3yjibTaTOM yBenn- 
neHHH xoAHnecTBa ocaAKOB 6bui noAbeM ypoBHa boabi b 03epe (npHMepHo ao 184 m), 
noBbimeHHe.oObeMa BbixjiHHHBaiomHxcH noA3eMHbix boa Ha 6onoTe h pacnpocTpaHeHHe TaM 
coo6mecTB H3 ocox h nymnubi c bbicoxhm o6hjihcm nnayHxa (pnc. 6, ct3ahh 3). 

5. Betula pubescens — Selaginella selaginoides. Oa3a npnxoAHTcn Ha 6epe30B0-ny- 
LUHueBbiH TopcJ) (68—38 cm) h AarapyeTCH BTopon nonoBHHOH SB-nepnoAa (3600— 
2500 n. h.). Oa3a oTJiHHaeTcn npHMepHo paBHbiM xoahhcctbom nbuibubi AepeBbeB h TpaB 
b o6meM cocTaBe, a epeAH nepBbix — npeo6naAaHHeM nbuibubi 6epe3bi. XapaxTepHbiMH 
npH3HaxaMH hbahiotch Hanano cnnouiHOH xphboh nbiAbUbi MopouiXH h BTopon a6coniOT- 
Hbiii MaxcHMyM cnop nnayHxa. Bee noxa3aTenn stoh c|>a3bi cBHACTenbCTByiOT o rocnoACTBe 
THnHHHOH necoTyHApw H3 Betula pubescens , AOMHHHpyiomeH xax Ha MHHepanbHbix 
noHBax, Tax h Ha 6onoTax. B ApeBocToe 30HanbHbix coo6mecTB, xpoMe B. pubescens , 
npHcyTCTBOBann B. czerepanovii , Pinus sylvestris h He6onbiuaH npHMecb Picea obovata, 
a b M03aHHHOM Ha3eMHOM Hpyce — Betula nana , Vaccinium , Empetrum , Bryales. Flo 
pe3X0My naACHHio xphboh nbuibubi cochm, HexoTopoMy yBenHHeHHio ponn xapnHxoBon 
6epe3bi h hb, npHcyTCTBHio b cnexTpax Cassiope , Oxyria , Rumex , Saxifraga , Primulaceae , 
Polygonaceae , Dryas h Chamaepericlymenum suecicum moxcho CAenaTb bbiboa o noBbi- 
ineHHH 3HanHMOCTH TyHApoBbix coo6mecTB h CHHxceHHH rpaHHUbi neca b ropax. 
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Ha 6ojioTax, CTaBiiiHX THnHHHbiM 3JieMeHT0M JiaHAinac^TOB, HanHHaeT (j>opMHpoBaTbca 
MHKpopejibe(J), Ha noBbiineHHax xoToporo AOMHHHpoBaAH Betula czerepanovii , B. nana, 
nuibi Ericales , Rubus chamaemorus , Eriophorum vaginatum (pwc. 6, CTaAHa 4). Bhahmo, 
k cepe^HHe stoh cj>a3bi othochtch noHBJieHHe bchhoh Mep3AOTbi, nepnoAHnecxH Bee ace 
orcTynaBuieH. 3 to noATBepxcAaeTca h chhxcchhcm cyMMbi nbuibubi ApeBecHbix nopoA, Kax 
cneACTBHH noxojioAaHHH miHMaTa h yMeHbiueHHa xoAHnecTBa ocaAKOB. B noAb3y stoto 
rDBOpHT pe3xaa CMeHa 6oTaHHnecxoro cocTaBa Topcj>a, oneHb hh3xhh hhacxc BjiaxcHOCTH 
nc h caMaa Bbicoxaa cTeneHb pa3AoxceHHa Topcj>a. 

H3yneHHe AHHaMHXH bchhoh Mep3AOTbi b 6yrpax ceBepa 3anaAHOH Ch6hph (Hobhkob, 
YcoBa, 1983; ManacoBa h Ap., 1991) noKa3ajio, hto noHBJieHHe ee othochtch k xoHTaxTy 
AT/SB, a OKOHnaTejibHoe cTaHOBJieHHe — k SB. Ha KoAbcxoM n- 0 Be BenHaa Mep3AOTa 
■a 6yrpHCTbix 6oAOTax ccj>opMHpoBaAacb npHMepHo 2000 — 2500 ji. h. (nbaBHeHxo, 1955). 
no HauiHM AaHHbiM, b ueHTpe Kojibcxoro n-oBa, Ha JIoB03epcxoH paBHHHe BenHaa 
iccp3JioTa BnepBbie noHBHJiacb oxoao 4000 ji. h., OKOHnaTejibHoe ee CTaHOBJieHHe Aarapy- 
erca Ha ceBepe Koabcxoid n-OBa BpeMeHeM 2500 — ao 2000 ji. h. 

6. Betula pubescens — Ericaceae — Bryales. Oa3a othochtch k cjioio xycTapHHH- 
KOBO-nyuiHueBoro Topcj>a: ot 38 cm h ao noBepxHocTH. OHa AaTHpyerca SA-nepnoAOM h 
oneHb ycjioBHo acjihtch Ha SA-1 h SA-2. OcHOBaHHeM Taxoro pa3AejieHHH cjiyxcHT pe3xoe 
yBejiHHeHHe nbuibubi epnxoHAHbix xycTapHHHxoB h yMeHbiueHHe pa3HOTpaBba (Ha rjiyGHHe 
25 cm). Bbiuie stoh rpaHHUbi OTMeneHO yMeHbiueHHe nbuibubi Rubus chamaemorus. B 
uejioM cf)a3a xapaxTepH3yeTca noHTH nojiHbiM BbinaAeHHeM nbuibubi Pinus h cnop 
Selaginella selaginoides , aOcojiiOTHbiM npeoOjiajiaHHeM nbuibubi Betula pubescens , Erica¬ 
les H m cnop Bryales , bmcoxoh 3HaHHMocTbio Betula nana , Varia. B npnnoBepxHOCTHbix 
CJIOHX BHACH HeOOAbUIOH nHX CJIH. 

KaxoBa )xe 6buia pacTHTeAbHocTb? Ha BOAopa3Aejiax h TyHTypn rocnoACTBOBajin 
xycTapHHHX0B0-3ejieH0M0uiHbie (AHiuaHHHxoBbie ?) TyHApbi. K AOJiHHaM pex h AenpeccnaM 
uexcAy rpwMH h ropaMH npHXCHManocb 6epe30Boe peAKOJiecbe, rAe HapaAy c AOMHHHpyio- 
iuhmh Betula pubescens h B. czerepanovii npHcyTCTBOBaJiH b npHMecn Picea obovata s. 1. (cf. 
P. fennica ), Pinus sylvestris s. 1. (cf. P. lapponica), Juniperus. B M03aHHHOM HanoHBeHHOM 
noxpoBe pocuH Betula nana , bham Ericales h Bryales. B pacTHTejibHocra xax 6ojiot, Tax h 
TyHAp npHcyTCTBOBaJiH Rubus chamaemorus , Vaccinium myrtillus, V. vitis-idaea , Calluna 
vulgaris , Cassiope tetragona, Harrimanella hypnoides , bham Salix. 

Bee 3to no3BOJineT cAeuaTb paA 3axjiiOHeHHH o pe3xoM noxoAOAaHHH xjiHMaTa, 
noBAexmeM npeBajinpoBaHHe TyHApoBbix cf)opMauHH HaA AecoTyHApoBbiMH, o chhxcchhh 
ipaHHUbi Aeca b ropax. TorAa ace npoH3ouuio 3axpenueHHe bchhoh Mep3JioTbi Ha 6oAOTax 
h yBeAHHHuacb xoHTpacTHocTb nC Ha 6yrpax h TonaHbix ynacTxax, a b nocAeAHHe 
aecflTHJieTHH o6o3HaHHAHCb npoueccbi ACipaAauHH pacTHTeAbHoro noxpoBa Ha 6yrpax. 
napaMeTpw xjiHMaTa y)xe c Hanajia SA-nepnoAa, exopee Bcero, cooTBeTCTBOBajiH coBpe- 
MeHHbiM noxa3aTeuHM: b aHBape cpeAHaa TeMnepaTypa -12 °C, b Hioue — +12°, cpeAHe- 
roAOBaa cyMMa ocaAKOB 600 — 700 mm/ida (ATAac..., 1971). 


3amiiOHeHHe 

CpaBHHTeAbHMH AHaAH3 OnHCaHHbIX Bbiuie OpHFHHaAbHblX CUJX nOXa3bIBaeT HX 
cymecTBeHHoe pa3AHHHe no mhothm npH3HaxaM (Ta6A. 2). CoBMemaa' hx c AHTepaTypHM- 
mh naAeoreorpacf)HHecxHMH MaTepnaAaMH no KoAbcxoMy n-0By h ceBepy OeHHocxaHAHH, 
moxcho noAyHHTb npeACTaBAeHHe o «abhxcchhh» rpaHHUbi Mexmy TailroH h TyHApon b 
T eneHHe no3AHe- h nocAeneAHHxoBoro BpeMeHH, a Taxxce paA Apyrux naneoreorpac^HHec- 
XHX BbIBOAOB. 

Ha TeppHTopHH coBpeMeHHOH TyHApbi, b OeHHocxaHAHH, AernauHauHa AarapyeTca 
BpeMeHeM 11 000 a. h., a b noAOce coBpeMeHHoro 6epe30Boro peAKOAecba — BpeMeHeM 
10 000 a. h. (Hhxohob, 1964; Hyvarynen, 1975; Jle6eAeBa, 1984). OTMenaAOCb, hto bo 
B peMA noxoAOAaHHa b DR-3, Ha xpaHHeM ceBepe stoto uenocTHoro pernoHa HapaAy c 
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TABJIMUA 2 


CpaBHHTeJibHbiH aHajiM3 cnopoBo-nbuibueBbix AHarpaMM (Cllfl) 3anaAa (BjiacTHHcyo) 
h ceBepa (HHKejib) KojibCKoro n-OBa 


IIpH3HaKH 

3anaa 

Ccbcp 

Pejibe^) 

TpHAOBblH MOpeHHblH 

UoKoabHoe naaTo 

Bbicora HaA ypoBHeM Mopa, m 

95 

185 

reorpa^HHecKaa 30Ha 

CeBepHaa Tanra 

JIecoTynapa 

Bo3pacr Crifl 

PB-1 (~ 10200 aeT) 

BO-2 (9000 aeT) 

AMiuimyAbi napaMeTpoB 

Caa6bie 

CnabHbie 

npOAOJDKHTeJEbHOCTb 

Becb AT (~ 3000 aer) 

AT-2 (~ 1500 aeT) 

Xapaxrep cmch 

IlaaBHbiH 

Pe3KHH 

Tmibi cyKueccHH 

KoHTHHyajibHbie 

flHCKpeTHbie 

rpaHHiibi 3oh: 

TyHApa/Tanra 

PB/BO (-9300 a. h.) 

BO/AT (-7800 a. h.) 

TaHra/jiecoTyHApa 

PB/BO (-9300 a. h.) 

SB/SA (-4800 a. h.) 

B03paCT COBpeMeHHOH pacTH- 

CocHOBbix aecoB - 7800 aeT 

JlecoTyimpoBOH -4800 aeT; 

TeJIbHOCTH 


TyHApoBOH -2500 aeT 


KyCTapHH4KOBO-TpaB5JHHCTbIMH TyHflpaMH AOMHHHpOBBAH H npHAeAHHKOBbie HCCOMKHyTbie 
TpaBHHbie coo6mecTBa H3 Artemisia. B Cllfl BjiacTHHcyo 3Ta $a3a BbipaxceHa AOBOAbHO 
OTneTJiHBo, ho cyMMHpya Bee npH3HaKH, Mbi ^aTHpyeM ee HananoM npe6opeajia (PB-1). 
OTCIO^a ^eJiaeTCH OCTOpOXCHblH BbIBOA O TOM, HTO B PB COXpaHHJIHCb OCTaTOHHbie Jie^HHKH 
Ha BepuiHHHbix h npeABepuiHHHbix nacrax rop, KOTopbie h 6buiH oxaHMneHbi nepHrnauH-. 
ajibHbiMH coo6mecTBaMH. H Bee xce 30HajibHbiMH c|)opMauHaMH Ha 3anaAe b PB 6buiH yxce 
6epe30Bbie peAKonecba, KOTopbie pacnpocTpaHanncb iiohth ao no6epexcba Mopa. IIoxo- 
jio^aHHe BTopofi nojioBHHbi npe6opeajia, CHHTaiomeeca nio6ajibHbiM (Xothhckhh, 1987; 
KjIHMaHOB, 1996), HeTKO OTpa3HAOCb TOJIbKO B crm BjiacTHHcyo: 1. 3oHaJIbHbIMH $op- 
MauHHMH Ha Been TeppHTOpHH ceBepo-3ana,aa cTaHOBaTca TyHApw. 3to noxonoAaHHe, 
npoAonxcaBiueeca npHMepHo 700 neT, CMeHHJiocb 6opeajibHbiM noTenjieHHeM c MaxcHMy- 
MaMH 8900 h 8500 ji. h. (KjiHMaHOB, 1996). Ho hx cjiexbi oTMenaeM jihiiib Ha 3anaAe 
TeppHTOpHH, me pe3yjibTaTOM 6mjio pacnpocTpaHeHHe 30HajibHbix coo6mecTB 6epe30Boro 
jiecoTyHApoBoro peAKonecba. A ceBep TeppHTOpHH b sto BpeMa noJiHocTbio 3aHHMajiH 
Tynapbi, CKopee Bcero, 6nH3KHe k coBpeMeHHOMy BapnaHTy xhkhmx TyHAp Konbcxoro n-OBa. 
3th 3aKjuoHeHHa He npoTHBopenaT JiHTepaTypHbiM AaHHbiM (JIe6eAeBa, 1984). Ohhckhc 
yneHbie CHHTaiOT, hto CMeHa TyHApoBbix 4>opMauHH necoTyHApoBbiMH Ha ceBepe OeHHoc- 
KaH^HH npoH3ouuia b KOHue 6opeajia (Hyvarinen, 1975; Makela et al., 1994; Seppa, 1996), 

HTO 6JIH3KO COBna^aeT C HaiUHMH BbIBOAaMH. 

HTax, Ha 3anaAe BnepBbie TyHApw CMeHHjincb 6epe30BbiMH jiecaMH, 6jih3khmh no cbohm 
napaMeTpaM k ceBepoTaexcHbiM, okojio 9300 ji. h. Hhxchhh xce rpaHHua xbohhwx cochobmx 
jiecoB npnxoAHTca npHMepHo Ha 8000—7800 ji. h. H Aanee, ao coBpeMeHHOCTH rocnoACTBo- 
BanH cocHOBbie ceBepoTaexcHbie Jieca, 3aMeHaiomHeca cpeAHeTaexcHbiMH tojibko b AT-nepn- 
oAe — ot 7800 ao 4800 ji. h. Ha ceBepe CMeHbi caMoro Bbicoxoro, 30HanbHoro ypoBHa 
npoHcxoAHJiH ABaxgibi: MecTO TyHApbi okojio 8000 ji. h. 3aHana 6epe30BO-cocHOBaa ceBepHaa 
h cpeAHaa Tanra, KOTopyio npHMepHo 4800 ji. h. yxce CMeHHJia jiecoTyHApa. CjieACTBHeM 
mo6anbHoro noxonoAaHHa, AarapyeMoro BpeMeHeM 2500 ji. h., 6buio BbiTecHeHHe necoTyH- 
ApOBblX H yBeJIHHeHHe pOAH TyHApOBbIX (|)OpMaUHH. 

KaK bhaho, bo BpeMa KJiHMaTHHecKoro onTHMyMa Bca H3ynaeMaa TeppHTopna 6buia 
3aHHTa TaexcHbiMH necaMH, npnneM Ha 3anaAe b TeneHHe Bcero AT-nepnoAa (7800— 
4800 ji. h.) rocnoACTBOBajiH cpeAHeTaexcHbie cocHOBbie neca, a Ha ceBepe XAHMaTHnecxHe 
ycnoBHH ajib cpeAHeTaexcHbix 6epe30Bo-cocHOBbix necoB 6biAH 6onee KpaTKOBpeMeHHbiMH 
h coBnanH TOAbxo c AT-2 nepnoAOM (7000—6000 a. h.). 

TaKHM o6pa30M, cpaBHHBaa 2 CTaHAapTHbie Cllfl, pacnonoxceHHbie Ha paccToaHHH 
Bcero b 60—70 km (no HanpaBneHHio c ioro-3anaAa Ha ceBepo-BocTox), moxcho cyAHTb h 
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o flHHaMHKe naneoKJiHMaTa. Ha 3ana,ae TeppHTopHH nocjie 9300 ji. h. xjiHMaTHnecxHe 
xapaKTepHCTHKH CTaHOBaTca 6ojiee mbtxhmh, a aMiuiHTyflbi hx xojie6aHHH — cobccm 
HcOojibuiHMH. BepoBTHO, ot 9000 ji. h. h flo coBpeMeHHocTH jjojiHHa p. ria 3 h npmiera- 

DlUHe TeppHTOpHH HCnbITbIBaJIH BJIHBHHC TenJIbIX CeBepoaTJiaHTHHeCKHX B03flyiIIHbIX 
noTOKOB, hto HMeeT MecTO h Ha coBpeMeHHOM 3Tane. OieacTBHeM nocTOHHCTBa xjiHMaTa 
6bUIO npeoOjiajiaHHe KJIHMaKCHbIX COo6meCTB C KOHTHHyajIbHbIMH HX H3MeHeHH3MH, c 
coxpaHeHHeM o6mero xapaxTepa pacTHTejibHocTH cochobbix jiecoB. 

Ha ceBepe TeppHTopHH cmchbi, HaoOopoT, Obuih 6ojiee nacTbiMH h pe3Ko BbipaxceHHbiMH, 
HTO C03JiaJIO yCJIOBHfl flJIfl ({)OpMHpOBaHHH flHCKpeTHbIX rpaHHU Mexcjiy 45a3aMH. Flo crm 
HHxejib moxcho cy^HTb o tom, hto napaMeTpbi cnopoBo-nbuibueBbix xoMiuiexcoB iioctohhho 
MCHHJIHC b, BCJieACTBHe eme 6oJiee 3HaHHTejIbHbIX, pe3KHX XJIHMaTHHCCXHX «KaTaKJIH3MOB». 
CTajIHH C KJIHMaKCHOH H Jia6HJIbHOH paCTHTCJIbHOCTbK) 6bUIH KOpOTKHMH H IIOHTH pBBHblMH 
no 3HaHHMOCTH. 3 tH 3aKJIK)HeHHH C03ByHHbI C BbIBOflaMH B. A. KjIHMaHOBa (1996), KOTO- 
pbiH CHHTaeT, hto Ha ceBepe Ha npoTjnxeHHH Bcero nocjiejieflHHXOBbfl aMiuiHTyabi xjiHMa- 
THHeCKHX H3MeHeHHH 6bUIH 3HaHHTCJIbHO BblUie, HeM B 6oJiee lOXCHbIX perHOHaX. O&bHCHeHHe 
OH HaXOflHT «B OCo6eHHOCTHX UHpXyjIflLJHH aTMOC^pbl H OKeaHa, B HBCTHOCTH B OTHaMHKe 
xenjibix TeneHHH» (KjiHMaHOB, 1996 : 17 — 18). PacneTbi najieoxjiHMaTHnecxHX napaMeTpoB no 
Crm JloB03epo (EjiHHa h ap., 1995) noKa3ajiH, hto cpe/urne TeMnepaTypbi BHBapa TaM 6buiH 
Bbirne, a hiojih — HHxce, neM b 6ojiee kwkhmx pafioHax EBponbi. 3 to npHMeHHMo npaneM b eme 
6ojiee BbipaxceHHOH cJ)opMe h k TeppHTopHH H3 pailoHa Cllfl Hnxejib. 

Pe3iOMHpy5i BbimecKa3aHHoe, moxcho c^ejiaTb BbiBOfl o tom, hto flHHaMHxa pacTHTejib- 
hocth h KjiHMaTa Ha 3anajie Kojibcxoro n-OBa noBTopaeT Moaejib pa3BHTHH npnpoAbi 
ceBepHOH KapejiHH. 3 to othochtcb, BepoHTHo, TOJibKO k AOJiHHe p. Ila3, me h cefinac 
HaGjnoflaeTca CBoeo6pa3He mhothx npHpojjHbix xapaxTepHCTHX h, b hbcthocth, HHBa3HH 
cochoboh Tanra b jiecoTyHjjpy. Ha ceBepe nonyocTpoBa, b coBpeMeHHOH nonoce xoHTaxTa 
TyHApbl C JieCOTyHflpOH, MOfleJIb pa3BHTH5I HMeeT CBOH, OpHTHHaJIbHblH XOfl, HanOMHHaiO- 
mnft, ho He 6yKBajibHO noBTOpHiomnn TaxoBon Ha JIoB03epcxofi paBHHHe. H Bee ace 
Heo6xojiHMbi AajibHeHuiHe najieoreorpac{)HHecxHe HccjiejjoBaHHfl TyH^pw h jiecoTyHjipbi 
nonyocTpoBa, KOTopbie no3BOJiHT yroHHHTb nojiyneHHbie 3aioiK)HeHHH. 

Pa6oTa BbinojiHeHa npn cjjHHaHcoBOH nojwepacxe Pocchhcxoid (j)OHfla (fjyHflaMeHTajib- 
Hbix HccjieaoBaHHH (npoexT N® 96-04-48004). 
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SUMMARY 


Development and dynamics of zonal vegetation in the area between recent northern taiga forests 
and tundra (with some properties of forest-tundra zone) in the north-west of Kola Peninsula have 
been studied based on two original standard pollen—spore diagrams. One of them characterizes pine 
forest at northernmost limit of their geographic distribution, the second diagram shows the 
tundra—forest-tundra contact area. The distance between investigated territories did not exceed 
60—70 km. Such diagram locations enable both to carry out a comparative analysis of palaeovege- 
tation dynamics for different geographic zones and to follow a temporal-spatial shifting of the 
taiga-tundra border. The data obtained showed that about 9300 years ago in the west of investigated 
region, tundra vegetation gave place to birch woods. About 7800 years ago they were replaces by 
pine forests that still exist there in their original form. Two successions have been recorded at the 
zonal level in the north of the territory. About 8000 years ago tundra vegetation for the first time 
gave place to forests which in turn were replaced by tundra vegetation about 4800 years ago. 
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npeanoxceHa KOHuenTyajibHaa Moaejib lichothhcckhx nepecrpoex b (J)HTOueHOTHHecKHx pwax, npoHcxoiw- 
1UHX nofl BJIHHHHCM MHOrOJieTHHX KOJIc6aHHH HOpMbI CHCrOHaKOILTieHHH. B OCHOBe 3THX IiepeCTpOeK JieXCHT 
npouecc srpeccHH — Bbixoaa cHHy3HH hjih KOHrperauHH CHHy3HH H3 cocraBa y3jioBoro cooSmecTBa. B pa3Hbix 
(jjHTOueHOTHnecKHx piwax, npn pa3Hbix yuioBbix coofimecTBax HaMenaioTCJi oSuiHe nepTbi h3M6hchhh, npoHC- 
XOflfllUHX B 3THX pHflaX npH ycmieHHH o6meH 3aCHCXCeHHOCTH TeppHTOpHH: yCHJieHHe I103HUHH hbhhkobo-moxo- 
bux KOHrperauHH CHHy3HH, pacnaaeHHe apycHoii CTpyKTypbi y3JioBoro coofimecTBa, 3aMemeHHe b KOHrperauHax 
hx sjieMeHTOB, ycuneHHe CTeneHH KOHTHHyajibHocTH noKpoBa, ycunemie crpyKTypHpoBaHHocTH pacTHTejibHoro 
noKpoBa Ha MHKpoypoBHe. YHHBepcajibHOH oco6eHHOCTbio pacTHTejibHoro noKpoBa ocTpoBa aBjiaerca noTeHUH- 
aJIbHaX B03M0XCH0CTb HBHHKOBO-MOXOBbIX KOHiperaUHH CHHy3HH OCBOHTb B 3I10XH nOBblUieHHB HOpMbI CHeTOHa- 
KoruieHHH noflaBJuiiomee 6o/ibiiiHHCTBo MecTonojioxceHHH Ha pa3Hbix ypoBHux HeoflHopoflHocTH pejibetJja. 

K/uoneBbie cjioBa: pacTHTejibHbiH noKpoB, (J)HToueHOTHHecKHH pjw, MoaejiHpOBaHHe, ueHOTHnecKHe 
nepecTpOHKH, y3JioBoe cooSmecTBO, (Jj/iyKTyauHH KjiHMaTa, o-b BpaHrejia. 

AHajiH3 pacTHTejibHoro noicpoBa b 3 (|)HTOueHOTHHecKHx p^ajr o-Ba BpaHrejra, Bbi- 
nojmeHHbiH b npeflbiflymwx pa6oTax (Xojiojj, 2000a, 6), no3BOJiaeT BnjioTHyio noAOHTH k 
MOAejiHpoBaHHio npouecca ocBoeHHH (J)HTOueHOTHHecKHx pn^OB ueHoajieMeHTaMH y3no- 
Boro cooOmecTBa b snoxn noBbimeHHH HopMbi CHeroHaKoiuieHHB h ycTaHOBJieHHio o6mnx 
3aK0H0MepH0CTeH ueHOTHnecKHx nepecTpoex b sth snoxn. Taicne nepecTpOHKH nponc- 
xoflflT Ha c|)OHe KOJie6aHHH mhotobckoboh HopMbi cHeroHaKonjieHHH h no xapaicrepy 
onpeaejifliomHX hx npnnHH othochtch k xaTeropHH KJiHMaToreHHbix (AjieiccaHjipoBa, 
1964), a no xapaicrepy H3MCHeHHH pacTHTejibHoro noxpoBa — k TonorpacJ)HHecKHM 
(Pa3yMOBCKHH, 1981) cMeHaM. Mbi npejjnojioxcHjiH (Xojioa, 2000a), hto ocHOBHbie 
H3MeHeHHH B pflflaX npH TpeH^aX HopMbi CHerOHaKOnjieHHH CB5I3aHbI C H3M6HeHH6M pOJIH 
h Tonorpac})HHecKOH no3HUHH y3noBoro coo6mecTBa. Hmchho y3noBoe coo6mecTBO, 
xapaKTepn3yiomeecH HanOonee pa3BHTon b jaaHHOM pa^y apycHOH CTpyicrypoH, Han6ojib- 
uien MOLUHocTbio MoxoBoro noxpoBa h bmcokoh o6mefi cTeneHbio comkh/tocth pacra- 
TejibHocTH, nojiynaeT MaxcnMajibHoe pa3BHTne b npejjejiax xaxmoro pa^a npn yBejiHHeHHH 
HopMbi 3HMHCH 3aCHOKeHHOCTH BCCH TeppHTOpHH. BmCCTC C 3THM npOUeCCOM paCUIHpH- 
K)TCfl Tonorpac})HHecKHe no3HUHH h apyrax 3BeHbeB pima, a b uenoM H3MeH«eTCH o6luhh 
xapaKTep cnoxceHHfl noxpoBa, b hbcthocth CTeneHb ero CTpyKTypHpoBaHHocTH, BbipaxceH- 
HocTb rpaHHU Mexcay 3BeHbHMH h pjm Apyrnx. 

Mbi yxa3aJiH (Xono^, 2000a) BepoxTHyio npoflOJixcHTejibHOCTb phtmob 3acHexceHHocTH 
.ao 100 JieT. 3th pHTMbI TeCHO CBX3aHbI CO CMeHOH snox UHpxyjIHUHH aTMOC(})epbI 
(BpH3THH, BocxpeceHCKHH, 1988), a Taoce — nepe3 H3MeHeHne oSmero KOJinnecTBa 
OCa^KOB — C UHKJiaMH Jie^OBHTOCTH apKTHHCCKHX MOpeH (JlK)6apCKHH, 1977). Moxcho 
npe^nojioxcHTb, hto Tonorpacf)HHecKHe CMeHbi pacTHTejibHocTH hmciot BpeMeHHbie uHKjibi, 
conocTaBHMbie c nepno^aMH CHeroHaKonjieHHH. YinoBoe coo6mecTBo 3a nepnozi okojio 
100 JieT coBepuiaeT «MaHTHHKOBoe» KOJie6aHHe, «pacTeKaacb» no BceMy npocTpaHCTBy 
(J)HTOueHOTHHecKoro paaa, h 3aTeM BHOBb B03BpamaeTCH Ha hcxo^hwh SHTonHH. 
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npH MOAejiHpoBaHHH xapaKTepa H3MeHeHHa pacTHTejibHoro noicpoBa b snoxn noBbi- 
neHHH HopMbi CHeroHaKonjieHHH oco6chho aas paAa I, Mbi Hcnojib30BajiH HauiH HaGnio- 
JKHH5I 3a paCTHTeJIbHOCTbK) BOCTOHHOH HaCTH OCTpOBa. 3AeCb, B TOpHblX AOJIHHaX BOCTOH- 
■oro njiaTo h Ha ceBepHOH npHMopcKoii paBHHHe, npouecc CHercyraaHHa pacTaniBaeTca 
jo cepeAHHbi jieTa (CKpbuibHHK, 1976; IleTpoBCKHH, 1985), a jieTO b uenoM xapaKTepn- 
3yeTCH 6ojiee hh3khmh TeMnepaTypaMH B03Ayxa, neM ueHTpanbHaa nacTb ocTpoBa. TaKHe 
UIHMaTHHeCKHe yCJIOBHH CnOCo6cTByiOT (t)OpMHpOBaHHK) paCTHTejIbHOCTH, KOTOpyiO 
moxcho paccMaTpHBaTb Kax aHajior toh, hto (JjopMHpyeTca Ha ceBepHOH npHMopcKOH 
paBHHHe B 3IIOXH nOBblUieHHH HopMbi CHerOHaKOIUieHHH. 

Hnace paccMOTpHM xapaKTep cmch pacTHTejibHoro noKpoBa npn TpeHAax CHeroHaKon- 
jeHHH b 3 paHee onncaHHbix cjiHToueHOTHHecKHx pauax. 

OHToueHOTHHecKHH p«A I. HaMH (Xoaoa, 2000a) 6biJio noKa3aHo BepoaTHoe «npo- 
jBHxceHHe» coo6mecTBa Salix reptans - S. polaris - Tomentypnum nitens + Hylocomium 
splendens var. obtusifolium BBepx no nojiornM cxaTaM b HanpaBjieHHH o6uiHpHbix 
crojioo6pa3Hbix BepuiHH BOflopa3AenbHbix yBanoB, 3aHHMaeMbix b HacToaiuee BpeMa 
TpaBHHHCTbiMH rpynnHpoBKaMH. PaA Ha6jnoAeHHH no3BOji5ieT HaM npe^nojioxcHTb, hto npn 
^jiyxTyauHHX HopMbi CHeroHaKonneHHa HaH6onbmeH aKTHBHOCTH b paAy AocraraeT 
KOHiperauna CHHy3HH Salix polaris - Tomentypnum nitens + Hylocomium splendens var. 
obtusifolium (6e3 ynacraa Salix pulchra 1 ). B nacTHocTH, b boctohhoh nacTH ceBepHOH 
npHMopcKOH paBHHHbl (TyHApbl AKaaeMHH) MOXCHO Ha6jIK)AaTb HeCKOJIbKO THnOB TyH^P 
(naTHHCTbie TyH^pbi c GojibmHM flnana30H0M noxpbiTHa h TyHApw c coMKHyTbiM noxpoBOM) 
c ynacTHeM stoh KOHrperauHH, 3aHHMaiomHx cxaTbi yBanoB c yxjiOHOM 2 — 3°, h nnocKHe 
■epiiiHHbi TaKHx yBanoB. H 3 pacTHTejibHoro noKpoBa 3Aecb noHTH nojiHocTbio BbinauaiOT 
TpaB&HHCTbie rpynnHpoBKH c nonbiHaMH (BbiTecHeHbi Ha HeGonbinne cyrjiHHHCTbie 6yrpbi 
Ha BbicoKHx npnpeHHbix Teppacax). HBa S. polaris npnHHMaeT 3HanHTejibHO MeHbmee 
ynacTHe b rnncoMeTpHHecKH Han6ojiee hh3kom 3BeHe (c ynacTHeM S. pulchra ), neM b 
pauy I, onncaHHOM b ceBepo-3anaAHOH nacTH ocTpoBa. Bbi3BaH0 sto tcm, hto Ha BOCToxe 
ocTpoBa pacTaHyTbin nepnou CHeroTaaHHa npHBOAHT k chjibhoh nepeyBJiaacHeHHOCTH 
MecTonojioaceHHH, b pe3yjibTaTe nero HaGmoAaeTca npouecc srpeccnn y3JiOBoro cooGiue- 
crBa: KOHrperauHH c ynacTHeM S. pulchra cTapaiOTca 3aHaTb Gojiee yBjiaacHeHHbie shto- 
hhh, TeppHTopnajibHO npHMbiKaiomHe k nepeyBJiaacHeHHbiM nnocKHM uenpeccnaM c 
xopomo pa3BHTbiM apycoM BOAHO-GonoTHbix mxob, a KOHiperauna Salix polaris - Tomen¬ 
typnum nitens + Hylocomium splendens var. obtusifolium orrecHaeTca Ha 6onee upeHH- 
poBaHHbie npoTaaceHHbie cxaTbi. 

noBbimeHHe HopMbi CHeroHaKonneHHa b pauy I npHBOAHT k KOHTHHyajiH3auHH no- 
xpoBa b rnncoMeTpHHecKH 6ojiee bbicoko pacnonoxceHHbix 3BeHbax. CBa3aHo sto c tcm, 
hto b 3BeHbax A, E, B npeo6jiauaiomeH aBJiaeTca OAHa h Ta ace KOHiperauna CHHy3HH — 
Salix polaris - Tomentypnum nitens + Hylocomium splendens var. obtusifolium, KOTopaa 
nojiynaeT eme 6ojibmee pa3BHTHe npn ycnjieHHH 3acHeaceHHOCTH TeppHTopHH h tcm caMbiM 
«cBa3biBaeT» bocahho HecKOJibKo 3BeHbeB paua. Pa3JiHHHa, ocTaiomneca Meacuy 3BeHbaMH 
paua npn ycnjieHHH 3acHeaceHHocTH, Moiyr CBOAHTbca k KOjie6aHHaM 3HaneHHa o6mero 
npoeKTHBHoro noxpbiTHa h BapbHpoBaHHio (jxnopHCTHHecKoro cocTaBa (BbinaueHHe paua 
bhaob pa3HOTpaBba b rnncoMeTpHHecKH hhxchhx 3BeHbax paua). Hmchho Taxaa CHTyauna 
HaOjnouaeTca b boctohhoh nacTH ceBepHOH npHMopcKoii paBHHHbl, rue b oahom Tonorpa- 
(JjHnecKOM paAy npn rocnoACTBe b noKpoBe S. polaris h mxob Hylocomium splendens var. 
obtusifolium , Tomentypnum nitens , Aulacomnium turgidum , Sanionia uncinata nepexoA 
ot rnncoMeTpHHecKH 6onee Bbicoxoro k rnncoMeTpHHecKH 6onee HH3KOMy 3BeHy conpo- 
BoacAaeTca yBenHneHHeM oGmero npoeKTHBHoro noKpbiTHa ot 65 ao 80 % h BbinaAeHHeM 
H3 noKpoBa bhaob Chrysosplenium wrightii, Potentilla hyparctica , Saxifraga nelsoniana. 

B y3JiOBOM coo6tuecTBe stoto paAa 3AH({)HKaTopHaa ponb HaH6onee KpynHoro pacTe- 
HHa — Salix pulchra — npoaBJiaeTca b H3MeHeHHH (b hbcthocth, b yMeHbuieHHH) o6h nna 


1 Ha3BaHHH cocyflHCTbix pacTCHHH npHBeaeHbi no: KDpueB, IIctpobckhh , 1994; mxob — no: Afonina, 
Czerayadjeva, 1995; jiHinaHHHKOB — no: Andreev et al., 1996. 
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HBbi S. polaris , xoTopan He moxcct npoH3pacTaTb HenocpeACTBeHHo noA xpoHon S. pulchra 
(He6;iaronpHHTHoe B03AeHCTBHe onajja) (Xojioa, 2000a : 52, npn noHBJieHHH b 3BeHe T 
S. pulchra o6njme S. polaris b hcm yMeHbmaeTCH ao 10 % no cpaBHeHHio c 15 % b 
3BeHe B). BepoaTHoe uiHpoxoe pacnpocTpaHeHHe S. polaris no nojiornM BOAopa3AejibHbiM 
yBanaM ceBepHon npnMopcxon paBHHHbi moxcho paccMaTpnBaTb, c oahoh CTopoHbi, KaK 
cneACTBHe ee «BbixoAa» H3-noA nojiora S. pulchra , a c Apyron — xax cjicactbhc nepexoAa 
Gonbinen nacTH noBepxHOCTen nojiorax yBanoB b pa3pHA Me30- h MaxpoxHOHHbix 
3HTonneB. B cootbctctbhh c HamiiMH HaOjnoAeHHHMH (Xojioa, 1993) 3a CHexcHbiM 
noxpoBOM ropHO-AOJiHHHOH HacTH iora ocTpoBa, XHOHO-3KOJioruHecKHH apean cooOmecTBa 
c ynacTneM Salt c polaris (Salix polaris + Oxyria digyna + Artemisia arctica subsp. 
ehrendorferi) AOBOJibHO umpox: oh xojiedjieTCH b Anana30He moujhocth cHera 80—110 cm. 
OneBHAHO, HMeHHo Taxon uinpoxHH xnoHO-sxojiornHecxHH apean stoh hbm h no3BOjineT 
ew ocBonTb ceBepHyx) npnMopcxyio paBHHHy npn BepoHTHOM noBbimeHnn HopMbi cHero- 
HaxonneHHH (Xojioa, 2000a). OAHaxo b rpynnnpoBxax MaxpoxnoHHbix SHTonneB ropHO- 
AOJ1HHHOH HacTH OCTpOBa npaXTHHCCXH OTCyTCTByeT CHHy3HH pbIXJlOKOBpOBbIX 3eJieHbIX 
mxob — Tomentypnum nitens + Hylocomium splendens var. obtusifolium. Ho hmchho 
3Ta CHHy3Hfl mxob HannHaeT nrpaTb cymecTBeHHyio pojib b coo6mecTBax c ynacmeM 
S. polaris Ha ceBepHon npnMopcxon paBHHHe. B pnAy I CBoero HanOojibmero pa3BHTH* 
(noHHMaeMoro xax HanOojibmaa MomHocTb n CTeneHb coMKHyTOCTn) 3Ta CHHy3HH aocth- 
raeT b y3JiOBOM coo6mecTBe (3BeHo T) hjih b sxotohhmx BapnaHTax (b nacTHOCTH, npn 
nepexoAe ot 3BeHa B x 3BeHy T). Pha HaOmoAeHnn, CAeJiaHHbix HaMH b ueHTpanbHon h 
BOCTOHHOH HaCTHX OCTpOBa, n03BOJIHCT CAOJIBTb BbIBOA, HTO HanOoJIbUierO CBoero pa3BHTHH 
3Ta CHHy3na AOCTHraeT HMeHHo b cocTaBe xoHiperauHH Salix polaris + Tomentypnum 
nitens + Hylocomium splendens var. obtusifolium. B ueHTpanbHon nacTH ocTpoBa (hctoxh 
p. npaBaa TycHHan) HaMH BCTpeneHbi naTHHCTbie TyHApbi, rAe HBa S. polaris AOBonbHO- 
njiOTHbiMH xoBpnxaMH ycTHJiaeT MoxoBbie Bajinxn H3 Hylocomium splendens var. obtusi¬ 
folium (c HeOojibmon npnMecbio Tomentypnum nitens ), hmcioluhmh mohihoctb AepHOBHHbi 
b ueHTpajibHon HacTH ao 15 cm. Taxne TyHApbi (t)opMHpyioTCH Ha AOBOJibHO npoTHxceHHbix 
(ao 500 m) axxyMyjiHTHBHbix cxnoHax. B boctohhoh (ropHon) nacTu ocTpoBa Salix polaris 
nocTOHHHO BCTpenaeTca cobmcctho c CHHy3nen pbixjioxoBpoBbix 3ejieHbix mxob h c 
S. reptans Ha xopoTxnx BHyTpnropHbix axxyMyjiHTHBHbix cxnoHax. JXna stoh xce HacTH 
ocTpoBa, ho jsjix HaropHbix Teppac, ccaaobhh h iuiaTo xapaxTepHbi naTHHCTbie TyHApbi, b 
ocHOBe xoTopbix aokht Bee Ta xce xoHiperauHH CHHy3HH. npn stom Taxne nnTHHCTbie 
TyHApbi 3aHHMaioT 6ojibuiyio nacTb HaropHon Teppacbi, HMeiomen mnpnHy 80 — 150 m. 
rioxpbiTHe S. polaris 3Aecb BapbnpyeT ot 8 — 10 ao 30 — 35 %, tohho Taxxce HaOjnoAaioTca 
xoneOaHna b o6hjihh tofo hjih hhofo BHAa mxob. IlHTHHCTbie lyuapbi, xax npaBHJio, cymecTByiOT 
b ycnoBnax noBbimeHHon HopMbi CHeroHaxoiuieHna, c 3aMeAneHHbiM cxoaom CHera. 

3th c})axTbi no3BonaiOT cAenaTb bbiboa, hto hmchho 3TOMy BapnaHTy TyHAp, b ochobc 
xoToporo jiexcHT xoHiperauHH CHHy3HH Salix polaris - Tomentypnum nitens + Hyloco¬ 
mium splendens var. obtusifolium, npHHaAJiexcHT b snoxn ycHJieHHH 3acHexceHHOCTH 
pemaiomaa pojib b ocbochhh ceBepHon npHMopcxoH paBHHHbi ocTpoBa h pnua SHTonneB 
BHyTpeHHeH nacTH ocTpoBa, cnoxceHHbix HexapOoHaTHbiMH cyrnHHHCTbiMH hjih meOHHC- 
TO-cyrnHHHCTbiMH otaoxcchhhmh: nojioroyBajiHCTbix paBHHH, axxyMyjiHTHBHbix CXJIOHOB, 
He HMeiOLLtHx HHTeHCHBHoro noATOxa, npoTaxceHHbix HaropHbix Teppac h njiam B 
ycAOBHax noBbimeHHH HopMbi CHeroHaxonjieHHH S. polaris BbiTecHaeT Apyrne bham poAa 
Salix. Tax, oHa othbcth 3aMemaeT S. phlebophylla Ha OopTax h b noxcOHHxax meOHeBaTbix 
nonnroHOB Ha HaropHbix Teppacax, a Ha npoTaxceHHbix axxyMyjiHTHBHbix cxjioHax, 
cjioxeHHbix AejnoBHajibHbiMH cyniHHxaMH, BbiTecHneT S. reptans , (j>opMHpyiomyK) b Ha- 
CTonmee BpeMH xoHrperauHio cobmcctho c cHHy3Heii Tomentypnum nitens + Hylocomium 
splendens var. obtusifolium (HHorAa c ynacTHeM Salix polaris). HanHHHe o6men moxoboh 
CHHy3HH B 3THX XOHiperaUHHX n03BOAHeT npeAnOJIO)KHTb BbICOXHe B03MOXCHOCTH S. polaris 
b ocBoeHHH MecTonojioxceHHH, 3aHHMaeMbix b HacTonmee BpeMH ApyrnMH hbbmh h 
XapaXTepH3yiOmHXCH yCJIOBHHMH XCepO-Me30(J)HTHOCTH H MHXpO-Me30XHOHHOCTH. 

EcJIH AJIH HacTH 45HTOUeHOTHHeCXOrO pHAa C aXTHBHOH pOJIbK) XOHrperaitHH CHHy3HH 
Salix polaris - Tomentypnum nitens + Hylocomium splendens var. obtusifolium AJifl snox 
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DOBbiiueHHfl HopMbi CHeroHaxonneHHa moxcho npeAnonoxcHTb ^ajibHeHuiee pa3MbiBaHHe 
ipaHHu MexcAy 3BCHbHMH, to HecKOJibKo no-ApyroMy AonxcHa Bbima^eTb cHTyauHfl Ha 
KOHTaKTe 3toh xoHrperauHH h KOHiperauHH c ynacTHeM S. pulchra. flHcJxjjepeHUHaijHa 
necTonojio^ceHHH no cj>axTopy yBnaxcHeHHa (6ojiee ApeHHpoBaHHbie nojiorHe cKaTbi h 
OTHOCHTejibHo nepeyBJiaxcHeHHbie ynacTXH BbinojiaxcHBaHna 6jih3 Aenpeccnn) npHBOAHT h 
K B03HHKH0BCHHK) 6oJiee pe3KHX ipaHHU MeXCAy C006tUeCTBaMH H nHTHHCTbIMH TyHApaMH 
c S. polaris , c oahoh CTopoHbi, h coo6mecTBaMH c S. pulchra (h S. reptans ) — c Apyrofi. 
IIpH 3TOM Ha MeCTOnOJIOXCeHHHX, COOTBeTCTByiOmHX MaKCHMyMy yBJiaXCHeHHOCTH, AOJIXCHbl 
lJ)OpMHpOBaTbCH KOMnjieKCbl 60JI0TH0IX) THna, OAHHM H3 3JieMeHTOB KOTOpbIX HBJIHeTCH 
KOHrperauHfl CHHy3HH Salix pulchra - Aulacomnium palustre, c bo 3 moxchmm 3aMemeHHeM 
■*wa Aulacomnium palustre Ha bhabi poAa Sphagnum. Taxaa CHTyauna b bhac He6ojibuiHx 
4>parMeHTOB Ha6jnoAaeTca b HacToamee BpeMa b xpaeBbix (6ojiee noBbiuieHHbix) nacTax 
nepeo6BOAHeHHbix 3anaAHH Ha ceBepHon npHMopcxoii paBHHHe. TpaHHUbi MexcAy pa3Ho- 
ctbmh pacTHTejibHocTH b npeAenax tbkhx 3anaaHH xapaKTepH3yioTCB pa3MbiTOCTbio h 

«iaCTO HOCHT XapaKTep AOBOJIbHO lIIHpOXOH 3KOTOHHOH nOJIOCbl. npHHHHa 3TOIX) - 

npeo6jiaaaHHe AOBOJIbHO ycTOHHHBoro xoMnnexca bhaob mxob, pacnpocTpaHeHHbix no 
seen nnoma^H 3anaAHH (Limprichtia revolvens , Warnstorfia sarmentosa , Aulacomnium 
palustre , Sphagnum squarrosum , S. contortum). 

OirroueHOTHHecKHH p«A II. B stom paAy noBbiuieHHe HopMbi CHeroHaxonneHna 
cnpaxcaeTca b nepByio onepe^b Ha CTpyKType caMoro y3JiOBoro coo6mecTBa. Ecjih 
nocneAHee npeacTaBJieHO b HacToamee BpeMa (JjparMeHTaMH b cocTaBe npexoMnnexca, to 
T peHA CHeroHaiconjieHHfl npHBOAHT k CMbixaHHio OTAenbHbix hbhbkobo ( Salix pulchra)- 
moxobhx ( Sphagnum fimbriatum, Aulacomnium palustre) noAymex h cf)opMHpoBaHHio 
coMKHyToro noxpoBa, b ochobc KOToporo nexcHT CHHy3Ha c$arHOBbix mxob. Ilpouecc 
CMbixaHHH noxpoBa npenaTCTByeT cjjopMHpoBaHHio apycHOH cTpyxTypbi c ynacTHeM xyc- 
TapHHKOB b nepBOM apyce, xax toto moxcho 6buio 6bi oxcHAaTb, ncxoAa H3 BepoaTHoro 
yBejiHHeHHa moiahoctu CHexcHoro noxpoBa. CnnouiHOH hjih noHTH cnnouiHOH cc^arHOBbiH 
noxpoB co3flaeT He6jiaronpnaTHyK) cpeAy fljw Salix pulchra , npeflnoHHTaiomeH Ha o-Be BpaH- 
rena ynacTXH orojieHHoro rpyHTa. EcTb h Apyroe o6cToaTejibCTBO, npenaTCTByiomee 
noaBJieHHio Ha abhhom MecTononoxceHHH OTHeTJiHBO BbipaxceH hoh apycHOCTH: Aaxce 
He6ojibinoe noBbiuieHHe Maccbi CHera b ycjioBHax xonoAHoro apxTHHecxoro JieTa npHBOAHT 
x pe3KOMy coKpameHHK) npoAOJixcHTenbHocTH BereTauHOHHoro nepnoAa. 3tot oTpHua- 
TejibHbiH Ana pocTa xycTapHHxoB cjjaxTop b apxTHHecxnx TyHApax o 6 mhho «nepeBeuiHBa- 
ct» yTennaiomHH 3(fxj)exT chcxchoh Maccbi. 

B paAax THna II nponcxoAHT pacnpocTpaHeHne y3JioBoro coo6mecTBa bhh 3 no 
unieHcJjy, npw stom, xax sto oTMeneHo Bbiine, BepxHiOK) nacTb iiweH(})a 3aHHMaiOT 
uenbHonoKpoBHbie cc^arHOBbie TyHApbi, a ocHOBHyio nacTb uineH^a — y3JioBoe coo6mec- 
tbo, 6nn3Koe TOMy, KOTopoe cennac c{)opMHpyeTca b npHiOMMOBOH nacTH (3 bcho A). FIpH 
3 tom ocna6eBaK)T no3HUHH pa3HOCTeH pacTHTenbHocTH, 3aHHMaiomHx b HacToamee BpeMa 
Me30- H MHKpOXHOHHbie SHTOnHH (3BeHba B, r, E), a AHHaMHHeCKOe paBHOBecne B 
CHHy3Hax cABHraeTca b cTopoHy npeo6naAaHHa BHAa, 6onee npHcnocoSneHHoro k pexcHMy 
nocToaHHoro nepeyBJiaxcHeHHa. Tax, b CHHy3HH Salix pulchra + S. reptans nponcxoAHT 
cab nr paBHOBecna b CTopoHy aBHoro npeo6jiaAaHHa sneMeHTa S. pulchra. BMecTe c TeM 
npOHCXOAHT yCHAeHHe n03HUHH CHHy3HH pbIXJlOXOBpOBbIX 3ejieHbIX MXOB, He6onbUIHe 
(|)parMeHTbi xoTopon b HacToautee BpeMa «pa36pocaHbi» no hhxchhm 3BeHbaM h npnypo- 
neHbi, b nacTHocTH, x noAKpoHOBOMy npocTpaHCTBy npocTpaTHOH HBbi S. reptans. B cuny 
Toro, hto 3AH^)HxaT0pHaa enna xycTapHHxa S. pulchra HeAOCTaTOHHo BenHxa, moxcho 
npeAnonoxcHTb, hto yBeAHneHne nnoutaAH, 3aHHMaeMoii y3JioBbiM coo6mecTBOM, npHBOAHT 
x ero srpeccHH, oahhm H3 npoaBneHHH xoTopon aBnaeTca cJ)opMHpOBaHHe OTHeTAHBo 
BbipaxceHHon M03anHH0CTH noxpoBa. Taxyio M03aHHH0CTb b « 3 apoAMine» yxce moxcho 
H a6nK)AaTb bo c{)parMeHTax (HBHaxoBo-MOXoBbix noAymxax) y3AOBoro coo6mecTBa 
(3BeHo A; cm. Xoaoa, 20006). 3Ta M03aHHH0CTb BbiaBnaeTca Ha HeOonbuiHX ynacTxax 
npoTaxceHHOCTbio ot HecxoAbXHX AeuHMeTpoB ao 1— 2 m, a ee anefixa MHoroxpaTHo 
noBTopaeTca b npeAenax nnomaAH, 3aHHMaeMOH coo6iucctbom. 3rpeccna y3JioBoro 
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coo6mecTBa npoaBJiaeTca h Ha 6ojiee bbicoxom HepapxHnecxoM ypoBHe, rne sjieMeHTbi 
HeOflHOpOAHOCTH 3aHHMaK)T yHaCTXH, H3MepHeMbie AeCHTKaMH H nepBbIMH COTHflMH MeT- 
poB, h rne ohh «nejiHT» Meacny co6oh pa3JiHHHbie nacTH Me3oc})opM pejibecjja. rioBbimeHHe 
HopMbi CHeroHaKonjieHHB npon bjihctch icaic «pacxo)xneHHe» moxobbix CHHy3HH no pa3HbiM 
nacTHM aKKyMyjiHTHBHoro cmiOHa: ccjjanioBbie mxh hojukhm o6oco6HTbca b ero BepxHefi 
Haem, a mxh CHHy3HH Tomentypnum nitens + Hylocomium splendens var. obtusifoli- 
um — b hhxchch. ripn 3tom S. pulchra xax ajieMeHT CHHy3HH Salix pulchra + S. reptans 
o6oco6jiaeTca b hhxchch nacTH cxjiOHa-imieH(|)a, rne rocnoncTByeT CHHy3Ha pbixjioxoBpo- 
Bbix 3ejieHbix mxob, a S. reptans (sxojiorHHecxaa paca, TaroTeiomaa k Me30Mopcj}HbiM 
MecTOo6HTaHHHM) BbinanaeT H3 noxpoBa. PacnpocTpaHeHHe y3JioBoro coo6mecTBa bhh3 
no CKJiOHy-mJieH(})y, Tax ace xax h b cjiynae pana I, npoHcxonHT 3a cneT pe3Xoro 
coxpameHHB hjih nojmoro BbinaneHHB Me30-xcepoc})HTHbix h xcepoc{)HTHbix pa3HOCTefi 
pacTHTejibHocTH, npencTaBJieHHbix pa3HOTpaBHbiMH rpynnnpoBxaMH (3bcho E). BMecTe c 
TeM ycHJieHne o6men 3acHeaceHHOCTH h cootbctctbchho yBJiaacHeHHOCTH noBepxHOCTH 
cxjiohob ycHJiHBaeT no3HUHH pacTHTenbHOCTH jio)k6hh CTOxa (TyHApoBbie MHHepanbHbie 
6 ojioTa — ranpoMop^Haa napamiejib pana II). HBa S. pulchra b HacTOHmnn momcht 
H36eraeT oco6chho nepeo6BonHeHHbix ynacTxoB Taxnx jio)k6hh. IIosTOMy moscho npen- 
nojioxcHTb, hto b siioxh ycHjieHHH 3acHe)KeHHOCTH OHa BbiTecHHeTCH Ha 6onee cyxne 
«ocTpoBa» — nojiocbi Meacny Jioac6HHaMH CTOxa. 

B cobpcmchhom pacTHTejibHOM noxpoBe ocTpoBa coo6mecTBa, aHanorHHHbie y3JiOBOMy 
coo6mecTBy pana II, peiyriapHO BCTpenaiOTca b BepxHHx nacTax cxjiOHOB-mjienctJOB, b 
TeneHne Bcero JieTa Haxonamnxca b 30He H36brroHHoro ymiaacHeHHa. B to ace BpeMa Ha 
3thx cxnoHax nepnoHHHecxH BCTpenaiOTca caMOCToaTejibHO (ot CHHy3HH ccjjaniOBbix 
mxob) cymecTByiomne (fcparMeHTbi xoHrperauHH CHHy3HH Salix pulchra - Tomentypnum 
nitens + Hylocomium splendens var. obtusifolium, a Taxace OTnejibHbie mnanepbi S. pul¬ 
chra (6e3 mxob), Bbixonamne Ha xpynHbie Mejixo3eMHCTbie naTHa. Taxaa srpeccna 
y3JioBoro coo6mecTBa oco6eHHO xapaxTepHa hjih ceBepHOH npHMopcxoH paBHHHbi, me 3Ta 
HBa name Bcero BCTpenaeTca BMecTe co MxaMH CHHy3HH pbixjioxoBpoBbix 3ejieHbix mxob, 
a cc^anibi o6pa3yiOT xomperauHio cobmcctho c S. reptans. 

3th (JjaxTbi npHBonaT Hac x 3axjnoHeHHio, hto b siioxh noBbiuieHHa HopMbi CHeroHa- 
xonneHHa y3JiOBoe coo6mecTBO pana II (Salix pulchra - Sphagnum fimbriatum - Aula- 
comnium palustre + Tomentypnum nitens + Hylocomium splendens var. obtusifolium) h 
ero ueHosjieMeHTbi ocBaHBaiOT 66jibmyio nacrb Hexap6oHaTHbix BHyTpnropHbix axxyM % yjia- 
THBHblX CXJIOHOB, HaXOHflLUHXCa B 30He B03aeHCTBHa TaJIbIX BOH CHeJKHHXOB, pacnojioaceH- 
Hbix rnncoMeTpHHecxH Bbiuie. ripn stom Taxoe ocBoeHne hocht xapaxTep He cnnomHoro 
njiomajtHdro pacnpocTpaHeHHa, a cxopee Bbi6opoHHO-nojiocHaToro, nocxojibxy cepbe3HbiM 
xoHxypeHTHOM xoHrperauHH CHHy3HH Salix pulchra - Tomentypnum nitens + Hylocomi¬ 
um splendens var. obtusifolium aBjiaeTca CHHy3Ha BOHHO-6ojiOTHbix mxob (Limprichtia 
revolvens + Warnstorfia sarmentosa) h conyrcTByiomaa eii CBHTa uBeTXOBbix rnrpo(})HTOB 
(Dupontia fisheri , Carex aquatilis subsp. stans , Eriophorum polystachion , E. russeolum ), 
a Taxace BOHHO-6ojiOTHaa paca BHna Salix reptans , xoTopbie BbiTecHaiOT xoHrperauHH) Salix 
pulchra - Tomentypnum nitens + Hylocomium splendens var. obtusifolium H3 BJiaacHbix 
jiox6hh Ha 6onee cyxne nojiocbi h nepeMbiHXH Meacny hhmh. 

OHTOIteHOTHHeCKHH pHH III. riOBbimeHHe HOpMbI 3aCHe5KeHHOCTH B 3TOM pany 
npHBOHHT x yBejiHHeHHio BbicoTbi xycTapHHxa Salix glauca ho 55 — 60 cm h c|)opMHpoBa- 
hhk) coMXHyTbix 3apocjieH, xoTopbix ceiiHac npaxTHnecxH HeT Ha ocTpoBe. rioaBJieHHe 
Taxnx 3 apocjieH cepbe3HO bjihhct h Ha CTpyxTypy HHacejieacamwx apycoB. AHajiH3 pana III 
noxa3biBaeT, hto b tbxhx 3apocjiax (HenocpencTBeHHO non xpoHaMH hbbi) iiohth OTcyT- 
CTByeT CHHy3HH pbixjioxoBpoBbix 3eneHbix mxob, a ee 3aMeH«eT CHHy3Ha miOTHononymeH- 
Hbix mxob. B pane cjiynaeB nepexon x iuiOTHOMy coMXHyTOMy noxpoBy MoaceT npnBecTH 
X B03HHXH0BeHHK) (JjparMeHTOB MepTBOnOXpOBHbIX HBHHKOB. TaXOe pa3paCTaHHe HBHHXOB 
MOxceT npoHexoHHTb TOJibxo Ha nojiornx cxjioHax K)5KHbix 3xcno3HUHH. Hto >xe xacaeTca 
cxjiohob 3ananHOH, ceBepo- 3 anaflHOH h boctohhoh 3xcno3HUHH, to 3necb yBejiHneHHe 
HopMbi CHeroHaxonjieHHH iiphbohht x yflJiHHeHHio nepnona CHeroTaaHHH, hto xpaiiHe 
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■eftnaronpHOTHO ana KycTapHHKOB. YBeaHHeHHe moiuhocth cnexuoro noKpoBa ao 70— 

10 CM (npH COBpCMCHHOH MOIUHOCTH eTO B HBHHKBX 50-60 CM! aaHHbie CHerOCT>eMKH 

®CHTpajibHOH nacTH ocTpoBa b 1988 r.) Bbi3biBaeT pacuiHpeHHe iio3huhh apnaaHHKOB 
iDryas punctata), KOTopwe b HacTOHiuee BpeMH 3aHHMaiOT hhxchhc KpaeBbie (npaaoaHH- 
we) HaCTH IUJieH(})OB (XHOHO-SKOaOTHHeCKHH apeaJI UeJIbHOnOKpOBHbIX apHaUHHKOB B 
■acroaiuee BpeMH HaxoaHTcn b uHana30He 70 — 90 cm), ripw stom pacuiHpeHHe no3HUHH 
cooSmecTB c D. punctata npoHexouHT, cxopee Bcero, 3 a cneT peayxuHH skotohhoh 3ohbi 
(3BeHO r pnaa III), b kotopom HeBbicoKHe xycTbi Salix glauca 3axoanT Ha apnaaoBbie 
■majiepbi, (JiaKTHHecKH He bjihhh Ha ueHOTHHecxyio cTpyKTypy apnaaHHKOB. B pe3yjibTaTe 
iKTHBH3auHH coo6iuecTB c Dryas punctata B03HHKaeT pe3Kan ipaHHua Mexcay sthmh 
■ocneuHHMH h HBHBKaMH HbiHeuiHero y3JiOBoro coo6mecTBa pxaa (3BeH0 B). OaHOBpe- 
M€HHO c 3THM npOHCXO^HT H «npOUBHXCeHHe» y3JIOBOrO COo6meCTBa BBepX no CKJIOHy- 
■uiencjiy. ripn 3 tom BbinauaeT H3 noxpoBa Kpaimee BepxHee 3BeHO (A), xapaKTepH3yioiueecH 
neHCTo-rHe3uoBbiM pacceneHHeM hbbi, a ero MecTO 3aHHMaeT 3BeH0 B, ana KOToporo 
xapaKTepHbi KpynHbie nporajiHHbi b hbhxkobbix 3apocaxx, 3aHXTbie moxoboh u^Phobhhoh 
c Salix polaris. Oco6eHHO pe3Koe ycHJieHHe stoh KOHrperauHH CHHy3HH MOxceT nponcxo- 
XHTb Ha cxaTax 3anaaHOH, ceBepo-3anaaHOH h boctohhoh 3Kcno3HUHH, rae hbhhkh MOiyr 
6uTb npeucTaBJieHbi He KpynHbiMH 3apocjiHMH, a OTaeabHbiMH KypTHHaMH. Taxyio CHTya- 
VHIO MOXCHO npOCJieUHTb B COBpeMeHHOM paCTHTeJIbHOM nOKpOBe: npH OTHOCHTeJIbHO 
■h3koh 3UH(J)HKaTopHOH pojiH hbm b y3JioBOM coo6mecTBe pnaa III (3BeHo B) HaMenaeTCH 
pacnaa ero Ha HcxoaHbie ueHOsaeMeHTbi: CHHy3HH S. glauca, KOHrperauHH CHHy3HH Salix 
polaris - Ditrichum flexicaule + Distichium capillaceum h Dryas punctata - Aulacomni- 
■m turgidum. ripn stom noBbimeHHe HopMbi CHeroHaKonaeHHH Bbi3biBaeT He tojibko Bbixoa 
KOHrperauHH Salix polaris -Ditrichum flexicaule + Distichium capillaceum H3-noa xpoHbi 
S. glauca, ho h cymecTBeHHoe yBejinneHne 3aHHMaeMOH eio naomaaH. 

Ecjih npocTpaHCTBeHHoe pacnpeaeaeHHe CHHy3HH h KOHrperauHH cHHy3HH hhxchhx 
tpycoB nacTHHHO onpeaeaneTCH saH(})HKaTopHOH pojibio KycTapHHKa S. glauca, to pac- 
npocTpaHeHHe cbmhx 3apocaen stoh hbbi ueaHKOM noaHHHneTCH a6HOTHnecKHM (JiaKTO- 
paM. HauiH Ha6jiioaeHHB noKa3biBaioT, hto ohh npHyponeHbi k ueHTpaabHOH nacTH ocTpoBa 
■ OTCyTCTByiOT Ha IOXCHOH npHMOpCKOii paBHHHe H Ha BOCTOKe OCTpOBa. B ueHTpajibHOH 
nacTH ocTpoBa o6jiacTb pacnpocTpaHeHHH KycTapH hkob S . glauca onpeaeaneTCH rpaHHueii 
pacnpocTpaHeHHH jicthhx TyMaHOB. HaM HeoaHoxpaTHO npaxoanaocb Ha6aioaaTb, KaK 
cimouiHbie TyMaHbi, HaaBHrancb c iora no aojiHHe p. MaMOHTOBOH, aoxoaflT tojibko ao 
ceBepHoro noaHOxcbn HaH6onee KpynHoro ropHoro MaccHBa ocTpoBa (jihhhh «UeHTpajib- 
Hbie ropbi—MaMOHTOBbie ropw»), Bcrpenan 3aecb 6onee nporpeTyio noHBy. Hmchho 3Ta 
jihhhh HBJweTCH ioxchoh rpaHHuen pacnpocTpaHeHHH hbhhkob S. glauca (BMecTe c 
peaKHMH h hh3Khmh noHMeHHbiMH HBHHKaMH S, lanata subsp. richardsonii). Taxan xce 
KapTHHa Ha6aioaaeTCH h b ceBepo-3anaaHOH nacTH ocTpoBa, rae noaoca cnaouiHbix 
TyMaHOB, pacnpocTpaHHHCb ot no6epexcbn, peaeeT b HecKoabKHx KHaoMeTpax k ceBepy ot 
nepeaoBbix CKJiaaoK CeBepHbix rop (cpeaHe- h HH3KoropbH, k ceBepy ot KOTopbix 
HaHHHaeTCH npHMopcKan HH3MeHHOCTb — TyHapa AKaaeMHH). Hmchho 3aecb hbhhkh 
S. glauca noaynaioT B 03 MOxcHOCTb Bbixoaa b roxcHyio nacrb TyHapw AxaaeMHH. no 
nepH(})epHH ocTpoBa (loxcHan h 3anaaHan npHMopcKHe paBHHHbi) h b 30He nepexoaa ot 
ueHTpajibHOH k boctohhoh hbcth ocTpoBa (6acceiiH p. KpacHbiH Oaar) S. glauca 3aMe- 
HeHa Ha CTporo npocTpaTHyio $opMy S. glauca subsp. callicarpaea. no HauiHM aaHHbiM 
(Xoaoa, 1993), MecTonoaoxceHHH stoh nocaeaHen hbw xapaKTepH3yiOTCH KpaHHeii Mano- 
CHexcHOCTbio: ee XHOHO-SKoaorHnecKHH apeaji HaxoaHTCH b anana30He 10—15 cm. 3to 
no3BoaneT aonycTHTb, hto HBHHKOBbie 3apocan S. glauca (JiopMHpyiOTCH npn 2 Heo6xo- 
aHMblX ycaOBHHX: aOCTaTOHHOH MOIUHOCTH CHera H OTHOCHTeJIbHO BbICOKOH CTeneHH 
aeTHen TenaooGecneHeHHOCTH (oTcyrcTBHe TyMaHOB, 6oaee bbicokhc aeTHHe TeMnepaTypbi 
B03ayxa). B snoxa noBbiuieHHOH 3 acHexceHHOCTH TeppHTopHH coneTaHHe tbkhx ycaoBHH, 
no-BHaHMOMy, He aocTHraeTCH. Bbi3BaHO sto TeM, hto noBbimeHHe HopMbi 3HMHen 
3acHexceHHOCTH, npoHexoaHmee, xax npaBHao, npa ycnaeHHH uHKaoHHHecKOH aenTeab- 
hocth, conpoBOJKaaeTCH yBeaHHeHHeM KoannecTBa aeTHHx TyMaHOB (caeacTBHe yMeHbme- 
HHH aeaOBHTOCTH MOpCKOH aKBBTOpHH H yBeaHHeHHH naOIUaaH OTKpbITOH BOabl). OopMH- 
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pyiOLUHHCfl npH 3TOM MOpCKOH THI1 KJIHMaTa npH HH3KHX JieTHHX TeMnepaTypaX OKa3bIBa- 
eTCH He6jiarOnpHHTHbIM AAa pa3BHTHa KyCTapHHKOB. TaKHM o6pa30M, MbI MOaceM KOHCTa- 
THpoBaTb, hto hhtchchbhoc pacuiHpeHHe nAomaAeii, 3aHHTbix Ha o-Be BpaHrejiH 3apocAa- 
MH S. glauca, MOXCeT np0H30HTH TOJIbKO npH yCHJieHHH KOHTHHeHTaJIbHOCTH KJIHMaTa. A 
Taxaa CHTyauHH HaSAiOAaeTca cxopee b HacToamee BpeMa, neM b nporH03HpyeMbie snoxw 
noBbiuieHHa o6meii 3acHeaceHHocm 

npOBe^eHHbiH HaMH aHajiH3 cjiHTOueHOTHHecKHx paflOB h npeAAoaceHHbie Ha ero ochobc 
AHHaMHHecKHe Mo^ejiH no3BOJiaioT HaMeTHTb cjieayiomHe HanBonee o6mne ueHOTHnecKHe 
H3MCHCHHH, npOHCXOflfllUHe B 3THX paAaX B TaKHC snoxn. 

1. yctuienue no3ui{uu uensiKoeo-MOxoeux Kompezaijuu cuny3uu u ux 3JieMenmoe — 
omdejibHbix cuny3uu. 3tot npouecc nponcxoAHT 3a cneT coKpameHHa nJiomaflH, 3aHaTOH 
TpaBaHHCTbiMH rpynnHpoBKaMH h ocymecTBJiaeTca xax pacuiHpeHHe no3HUHH y3JioBoro 
coo6mecTBa hjih ero ueHOSJieMeHTOB. ripn ycnjieHHH CTeneHH KOHTHHeHTaJIbHOCTH 
KJIHMaTa y3JiOBoe cooSmecTBO ocjia6jiaeT cboh no3HUHH h o6oco6jiaeTca Ha oahom H3 
SHTonneB (})HTOueHOTHHecKoro paAa, hto h Ha6AioAaeTca b coBpeMeHHyio snoxy. 

2. Pacnadenue Jipycnou cmpyicmypbi y3Jioeozo coodujecmea u (popMupoeanue KaxcdbiM 
ucxodnbLM i^enodJieMeHmoM (jipycoM, Kompezaijueu cuuy3uu tuiu cuny3ueii) caMocmoji- 
meJibHOu, meppumopucuibHO omzpanunennou pa3HOcmu pacmumejibnocmu. flpycHaa 
CTpyKTypa y3JiOBoro coo6mecTBa, ecjiH OHa b HacToamee BpeMa h BbipaaceHa, He aBJiaeTca 
b jiocTaTOHHOH Mepe ycTOHHHBOH. OHa aBJiaeTca npeHMymecTBeHHO BbiHyxmeHHOH c{)op- 
moh cocymecTBOBaHHa pajja acH3HeHHbix cJiopM pacTeHHH, KOTopwe HaxojjaT juia ce6a 
6jiaronpHaTHbie ycjiOBHa b AOBOAbHO y3KOM AHana30He (JiaKTopoB 3acHeaceHHOCTH h 
yBjiaxcHeHHOCTH, onTHMajibHoe cooTHouieHHe KOTopbix Ha6jiioflaeTca TOJibKo Ha orpaHH- 
neHHbix ynacTKax ckjiohob (xpaHHHe HHacHHe hjih BepxHHe nacTH aKKyMyjiaTHBHbix 
ckjiohob, peace — ueHTpajibHbie hx nacTH). HaH6ojiee KpynHbie pacTeHHa (npaMocToanne 
h npocTpaTHbie KycTapHHKH) He Moiyr noJiHocTbio ccJiopMHpoBaTb ueHocpeAy h cootbct- 
CTBeHHo «noAo6paTb» ueHosjieMeHTbi, cooTBeTCTByiomne Taxon cpeAe. 3 to OAHa H3 
rnaBHbix npHHHH pacnaAeHHa sthx coo6mecTB Ha HcxoAHbie ueHOSJieMeHTbi b snoxw 
noBbiuieHHa HOpMbi CHeroHaKonjieHHa. 

3. Bo3pacmanue 603Moxcnocmu 30Meujenuji cuny3uu Moxoeo-KycmapnuHKoeozo 
jipyca. 3aMemaeM0CTb CHHy3HH AOcraTOHHO xopouio BbipaaceHa h b coBpeMeHHOM pacra- 
TejibHOM noKpoBe ocTpoBa, ho b snoxH noBbiuieHHa HopMbi CHeroHaKonjieHHft OHa 
ycHJiHBaeTca. 3to BbipaacaeTca b tom, hto oahh bha KycTapHHKa (sacmcht CHHy3HH) MoaceT 
06pa30BbIBaTb KOHiperaUHIO C HeCKOAbKHMH MOXOBbIMH CHHy3HaMH H, Hao6opOT, OAHa 
MoxoBaa CHHy3Ha o6pa3yeT KOHiperauHH c pa3HbiMH KycTapHHKaMH. 3TOMy bo mhoidm 
AOAacHO cnoco6cTBOBaTb «pacTaaceHHe» rpaAHeHTOB HHBajibHOCTH h yBJiaacHeHHOCTH b 
Tonorpac|)HHecKOM npocTpaHCTBe npn ycHAeHHH 3acHeaceHHOCTH TeppHTopHH. B tbkom 
CAynae noAynaeT B03M0acH0CTb BapbHpoBaHHa (cocTaB h Aona Toro hah hhoto SAeMeHTa) 
CHHy3Ha pbIXAOKOBpOBbIX 3eACHbIX MXOB, HTO npOHCXOAHT 6e3 aceCTKOIX) KOHTpOAA (t. e. 
co3AaHHa xopouio BbipaaceHHoro ueHoreHHoro nojia) KyCTapHHKOB: H3MeHeHHe oahoh 
CHHy3HH npOHCXOAHT HeCOTAaCOBaHHO C Apyroii. B COBpeMeHHOM paCTHTeAbHOM nOKpOBe 
ocTpoBa Mbi cxopee Ha6AK)AaeM aBAeHHe comacoBaHHocTH CMeHbi cHHy3HH (hah hx 
cocTaBa) Ha skoaothhcckom rpaAHeHTe. OnpeAeAaeTca sto TeM, hto b HacToamee BpeMa 
o6AacTH SKCTpeMaAbHoro (MaKCHManbHoro) 3HaneHHa rpaAHeHTOB HHBaAbHOCTH h yBAaac- 
HeHHocTH «cacaTbi» b npocTpaHCTBe h, xpoMe toto, HaxjiaAbiBaiOTca Apyr Ha Apyra. 3to 
h Bbi3biBaeT k acH3HH HacTO BCTpenaiomHeca (h noTOMy Kaacymneca ycTOHHHBbiMH), xot£ 
He o6ycAOBAeHHbie 3Ancf)HKaTopHbiMH cnocoSHOCTaMH HaH6oAee xpynHbix pacTeHHH, 
Taxne KOHiperauHH CHHy3HH, xax Salix pulchra - S. polaris - mxh (hah BapnaHT stoh 
KOHiperauHH c 3aMeHOH 3AeMeHTa S. pulchra Ha S . reptans). 

4. yctuienue cmenenu Konmunyajibnocmu noKpoea . 06AacTH othctahbo BbipaaceHHoro 
AHCKpeTHoro noKpoBa b snoxn noBbiiueHHOH 3acHeaceHHOCTH AOAacHbi CABHraTbca Ha 
COBpeMeHHbie MHKpO- H aXHOHHbie H KCepOMOpcJ)Hbie SHTOnHH. Ho KOAHHeCTBO TaKHX 
SHTonneB b snoxn noBbiuieHHOH 3acHeaceHHocTH pe3KO coKpamaeTca h ycHAHBaeTca poAb 
Me30-MaKp0XH0HHbIX H THApOMOpC^HblX SHTOnHeB, KOTOpbie o6pa3yiOT TOnOipa4)HHeCKHe 
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paflbi c nocTeneHHOH cmchoh 3HaneHHH KOMiuieiecHoro rpaAneHTa. riojiynaiomaa npn stom 
so3MoacHocTb npoaBAeHHa srpeccna y3JiOBoro cooSmecTBa hbahctch ycnoBHeM $opMHpo- 
BaHHH KOHTHHyyMa paCTHTeJIbHOCTH. BMeCTe C 3THM yCHJIHBaeTCH 3(|)Cj)eKT Hepe3KOCTH 
rpaHHU MZXJiy 3BeHbHMH B OCHOBHOM 3a CHeT IIOHBJICHHH UIHpOKHX SXOTOHHbIX nOJIOC. 
Pe3KHe rpaHHUbi npw stom ocTaiOTca TOJibKO Ha Tex ynf.CTxax, rAe nocTeneHHoe Hapac- 
raHHe cJ)aKTopa HHBajibHOCTH nepexoAHT b Bbicoxoe 3HaneHHe c})axTopa yBjraxcHeHHOCTH 
xjiynaH rpaHHUbi HBHaxa S. glauca c coo6mecTBaMH c S. pulchra hjih ApnaAHHxa Dryas 
punctata c tcmh xce coo6mecTBaMH). 

5. YMeubmenue pa3Hoo6pa3Uji pacmumejibnocmu na ypoene coodujecme. 3to bbjibct- 
C* CJieACTBHeM yMeHbHieHHB pe3KOCTH ipajJHeHTOB HHBajibHOCTH H yBJiaXCHeHHOCTH H 
apoaBJieHHB npouecca srpeccHH. P ha moxobmx h xyerapHHXOBbix CHHy3HH b snoxw 
noBbimeHHH HopMbi CHeroHaxonAeHHa Moryr ocBaHBaTb paA npHAexcamHx Apyr k Apyry 
MecTonoAoxceHHH. Oco6eHHO sto xapaKTepHO aah CHHy3HH Tomentypnum nitens + 
Hylocomium splendens var. obtusifolium, Salix pulchra + S. reptans, Salix polaris h 
HeKOTopwx ApyrHx. 3tot npouecc h npHBOAHT k yMeHbuieHHio pa3HOo6pa3HH Ha ypoBHe 
coo6mecTB. Ee3ycAOBHO, snoxa noBbimeHHOH 3acHexceHHOCTH npHBOAHT h k HexoTopoMy 
VBeAHHeHHIO pa3H006pa3HH C006meCTB, C(})OpMHpOBaBmHXCB Ha OCHOBe HBHHXOBO-MOXO- 
Bbix KOHrperauHH CHHy3HH. Ho pa3HOo6pa3He sthx coo6mecTB AHMHTHpyeTca caMHMH 
MOXOBbIMH CHHy3HHMH, a HMCHHO OCTaiOlUHMCH AOBOAbHO CTa6HAbHbIM HX COCTaBOM (npH 
HeKOTOpOM BapbHpOBaHHH 06HAHH Toro HAH HHOrO SAeMeHTa). CTa6HAbHOCTb COCTaBa 
MOXOBblX CHHy3HH B 3nOXH nOBbILlieHHOH 3aCHe)KeHHOCTH AOAXCHa CHAbHO CmaXCHBaTb Te 
HepTbl paCTHTeAbHOCTH OCTpOBa, XOTOpbie npHCymH MH0r006pa3HbIM TpaBAHHCTblM rpyn- 
nnpoBxaM h xoTopbie othctahbo npoaBAHiOTca b coBpeMeHHyio xAHMaTHHecxyio snoxy. 
K TaxHM nepTaM moxcho othccth BapbHpoBaHHe (})AopHCTHHecxoro cocTaBa, nocTOHH- 
Hbie BxmoHeHHa 4 ) P arMeHT0B 3THX rpynnnpoBox b Apyrne, OTxpbiTocTb hx, t. e. Ha- 
AHHHe CBo6oAHbix ynacTxoB, xoTopbie MoxceT 3aHHTb aio6oh bha H3 coceAHero sh- 
Tonna, pa3Apo6AeHHocTb hx Ha Heoc})opMAeHHbie h HeycTOHHHBbie pa3HocTH, xoTopbie 
npH MaAenuieM H3MeHeHHH sxoAorHHecxoro pexcHMa pacnaAaioTca, MHoroo6pa3Hbie xpa- 
eBbie yxAOHeHHa, BHe3anHbie (b npocTpaHCTBe) yBeAHneHHa haothocth nonyAHUHH h Ap. 
3th nepTbi coBpeMeHHOH paCTHTeAbHOCTH OCTpOBa bo MHoroM onpeAenaioTca MaAO- 
MomHocTbio CHexcHoro noxpoBa h OTcyTCTBneM xoHTpoAHpyiomero BAHaHHa co CTopoHbi 
mxob (HepHOB, MaTBeeBa, 1979). B snoxn noBbimeHHa HopMbi CHeroHaxonAeHHa ycn- 
AHBaiomHeca MoxoBbie CHHy3HH co3AaioT ocHOBy AocTaTOHHO ycTOHHHBbix MHxporpynnH- 
DOBOX, HCXAIOHaiOmHX 3HaHHTeAbHbie BapbHpOBaHHa B COCTaBe UBeTXOBbIX pacTeHHH. 
JocTHraeTca sto b pe3ynbTaTe ocbochha mxbmh He3aHaTbix npn coBpeMeHHOM xAHMaTe 
yHacTxoB oroAeHHoro rpyHTa h cymecTBeHHoro B03pacTaHHa toaiuhhm moxoboh AepHO- 

BHHbl. 

6. Ycujienue empyKmypupoeaHHoemu pacmumejibnozo noKpoea na MUKpoypoene. fl/ia 
coBpeMeHHoro pacTHTeAbHoro noxpoBa OCTpOBa He xapaxTepHbi AocTaTOHHO ycTOHHHBbie 
o6pa30BaHHa Tnna MHxporpynnnpoBox hah Apyrne BHyTpHueH03Hbie Mop^osAeMeHTbi. 
HacTO pacTHTeAbHbiH noxpoB npeACTaBAeH caMOCToaTeAbHo cymecTByiomHMH CHHy3HaMH 
hah nonyAaunaMH oahoto BHAa, o6pa3yioiuero HHCTbie 3apocAH (rperaunaMH: lleTpoB- 
ckhh, 1961). Taxne ueHOTHHecxn He B3aHM0CBA3aHHbie o 6 pa 30 BaHHa BCTpenaiOTca name 
Bcero cpeAH TpaBaHHCTbix rpynnHpoBox, o6pa3yiomHx MHoroHHCAeHHbie THnbi arperaunn. 
UeHOTHHecxH 6 oAee opraHH30BaHHbiMH aBAaiOTca ceMHarperaunn, b xoTopbix o 6 biHHO 
cocymecTByioT mxh, AHiuaHHHXH h nexoTopbie UBeTXOBbie pacTeHHa. Ha 6 op bhaob b sthx 
o6pa30BaHHax aoboabho CAynaeH, a ecAH oh h npoaBAaeT nepTbi nocToaHCTBa, to toabxo 
b npeAenax oahoh AaHAiuacJmioH cj^aunn. 06iuaa CHAbHaa pa3pexceHHOCTb noxpoBa He 
cnoco 6 cTByeT BOcnpoH3BeAeHHio b pacTHTeAbHOM noxpoBe cxoahwx no cocTaBy h CTpoe- 
hhk) aneex paCTHTeAbHOCTH. IIpH ycHAeHHH no3HUHH moxoboto noxpoBa, npoHCXOAfliueM 
b onncbiBaeMbie snoxn, CMbixaHHe OTAeAbHbix c})parMeHTOB mxob npHBOAHT x TOMy, mto 
caMOCToaTeAbHo cymecTByiomHe MoxoBbie CHHy3HH «BnAeTaioTca» b o 6 myio «TxaHb» 
moxoboto noxpoBa, rAe bahahhc xoHxypeHUHH HHBeAHpyeT npeo 6 AaAaiomyK) poAb xaxo- 
ro-An 6 o OAHoro (nau^e Bcero CAynaHHoro) BHAa. Bo3HHxaiOT MHxporpynnnpoBXH c 6 oAee 
HAH MeHee yCTOHHHBbIM COCTaBOM MXOB H UBeTXOBbIX pacTeHHH. flpH 6 AaronpHHTHOM 
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cooTHomeHHH HopMbi CHeroHaKonAeHHa h neTHero yBAaxcHeHHa pe3KHe rpaHHuw MexcAy 
MHKporpynnHpoBKaMH nponaaaiOT h co3AaeTca scjicJjeKT nocToaHHoro «nepeTeKaHHa» 
oahoh pa3HOCTH b Apyryio, hto AOCTHraeTca 3a cneT BapbHpoBaHHa o6hjihb Toro hjih HHoro 
BH^a h flH$cf)y3Horo nepeMeuiHBaHHH nonyAauHH pa3Hbix bhaob. ripw pacnjibiBnaTOM 
xapaKTepe rpaHHu tbkhx MHKporpynnnpoBOK nocAeAHHe TeM He MeHee coxpaHaiOT 
^ocTaTOHHO ycTOHHHBoe aApo, o6pa3yioiuee aneHKy pacTHTejibHoro noKpoBa, CHCTeMaTH- 
necKH noBTopaiomyioca b npocTpaHCTBe. 

IlpeAnojiaraeMbie hbmh h3mchchhh pacTHTejibHoro noKpoBa b snoxn noBbimeHHa 
HOpMbI CHerOHaKOriJieHHH OipaHHHeHbl TeppHTOpHaAbHbIMH paMKaMH, COOTBeTCTByiOmHMH 
ypoBHio Me3opejibec|)a. B stom oTHomeHHH moxcho roBopHTb o xapaKTepHOM npocTpaHCTBe 
KJiHMaToreHHbix cmch pacTHTejibHoro noKpoBa. TojibKO b TeppHTopHajibHbix paMKax 
(})HTOUeHOTHHeCKHX paAOB B HaHOOAbllieH CTeneHH npOHBJTHeTCB AHHaMHKa pacTHTejibHoro 
noKpoBa, CBB3aHHafl C MHOrOJieTHHMH KOJie6aHHHMH HOpMbI CHerOHaKOnJieHHfl. Hhtchchb- 
HOCTb H pa3MaX B03M0XCHMX UeHOTHHeCKHX nepeCTpoeK B (J)HTOUeHOTHHeCKHX paaax B 
anoxH noBbimeHHOH 3acHexceHHOCTH pe3KO yMeHbwaioTca b KpaeBbix nacTax sthx 30h. 
3to CBa3aHO c TeM, hto Ha TeppHTopwajibHbie paMKH KaxtAoro c})HTOueHOTHHecKoro pa^a 
pacnpocTpaHaeTca BJinaHHe tojibko CBoero y3JiOBoro coo6mecTBa. 3a npeaejiaMH TaKoii 
30Hbi npoaBJiaeTca BJinaHHe yxce Apyroro y3JiOBoro cooOmecTBa, nosTOMy TaM xapaxTep 
ueHOTHHecKHx H3MeHeHHH 6yAeT ApyrHM. 

XapaKTepHoe npocTpaHCTBo KAHMaToreHHbix cmch pacTHTejibHoro noKpoBa ocipoBa 
H3MepaeTca, xa k npaBHAO, nepBbiMH coTHaMH MeTpoB (cpeAHaa npoTaxceHHOCTb cJ)hto- 
ueHOTHHecKHx paAOB). B paMKax Bcero ocTpoBa KjiHMaToreHHaa AHHaMHKa 6yaeT npoaB- 
AaTbca xaK H3MeHeHHa, npoHCxoAmune chhxpohho BHyrpH KaxcAoro TaKoro (})HTOueHO- 
THHecKoro paAa. llpHHHMaa bo BHHMaHHe to oOcToaTeAbCTBO, hto npoTaxceHHOCTb ocTpoBa 
no 6oAbixiOH och npeBbiuiaeT 100 km, moxcho npeACTaBHTb, hto cyMMapHbin 3(J)(|)eKT. 
KJiHMaToreHHbix cmch CKjiaAMBaeTca H3 H3MeHeHHH, nponcxoAamHx b OoAbinoM koahhcc- 
TBe (HecKOAbKO Tbican) mcakhx Tonorpac})HHecKHx KOHTypoB-apeajioB, coH3MepHMbix c 
cjjopMaMH Me3openbecJ)a. 

JXna toto htoOm ocymecTBHTb 3aAany MOA&AHpoBaHHa B03Moxoioro xoAa H3MeHeHHH 
pacTHTenbHoro noxpoBa Ha Apyrnx ypoBHax, HanpHMep Ha ypoBHe Mera- hah MaxpopeAb- 
e$a (Becb octpob b ueAOM hah OTAeAbHbie ero nacTH) hah, HaoOopoT, Ha ypoBHe HaHO- 
h MHxpopeAbecjja, hcoOxoahmo HaHTH npoueccbi, xoTopbie 6yAyT BeAymHMH Ana xapax- 
TepHoro npocTpaHCTBa, cooTBeTCTByiomero sthm ypoBHaM. He cTaBa ce6e 3aAany HaHTH 
b AaHHOH paOoTe TaKHe npoueccbi (xoTopbie Moryr HMeTb yxce Apyryio npnpoAy, HexcenH 
KAHMaTHnecKHe (JiAyKTyauHH), Mbi TeM He MeHee MoxceM yKa3aTb cymecTBeHHyio oco- 
OeHHOCTb pacTHTeAbHoro noxpoBa ocTpoBa, KOTopaa no3BOAaeT HaMeTHTb oOiune tchach- 
uhh H3MeHeHHa pacTHTeAbHOCTH, npoaBjiaioiUHeca Ha Bcex ypoBHax HeoAHopoAHocTH 
pacTHTeAbHoro noKpoBa b snoxn noBbiuieHHa HopMbi CHeroHaKonAeHHa. Taxaa ocoOeH- 
HOCTb coctoht b tom, HTO bo Bcex Tex CAynaax, xoraa b AaHAinacjrre HaMenaeTca 6a3HC 
nAaHauHH (ypoBeHb BbipaBHHBaHHa), b pacTHTeAbHOM noxpoBe oOHapyxcHBaeTca tchach-' 
una x cJiopMHpoBaHHK) HBHaxoBo-MOxoBOH KOHrperauHH. 3Ta TeHAeHUHa npocAexcHBaeTca 
Ha Bcex ypoBHax HeoAHopoAHocTH penbecjia (MHKpo-, Me30- h MaxpopeAbe^a) Ha BbicoTax 
ot 0 ao 400 m. Ea3Hc nAaHauHH b stom cnynae He o6a3aTeAbHO AonxceH 6biTb npeACTaBneH 
ropH30HTaAbHOH nAocxocTbio b penbecjie: name Bcero sto cnaOoHaxnoHHaa noBepxHocrb 
(c yicnoHOM 2 — 3°) no othoiuchhio k Oonee xpyTOHaxnoHHOH (c yKAOHOM 5 — 6°), hto 
ocoOeHHo xapaKTepHO Ana CMeHbi SHTonneB Ha ypoBHe Me3openbec})a. Ha ypoBHe MHxpo- 
penbecjja 6a3HCOM nAaHauHH aBAaioTca peryAapHO BcrpenaioiuHeca AenpeccHH b bhac 
aoxc6hhox b CHCTeMe 6yropxoBaTo-jloxc6HHHoro penbecjia. Ha ypoBHe Maxpopenbecjia 
6a3HCOM nAaHauHH aBJiaioTca npHMopcxne paBHHHbi no OTHomeHHio k BHyTpnocTpoBHbiM 
ropHbiM CHCTeMaM. Otmcthm 3Aecb, hto B. H. TopoAKOB (1958) HMeHHO c 3thm ypoBHew 
HeoAHopoAHocTH penbec|)a CBa3biBaeT MHoroBexoByio AHHaMHKy h cooTBeTCTBeHHo craHOB- 
AeHHe KAHMaKCa pacTHTeAbHOCTH OCTpOBa. 

riOTeHUHaAbHaa B03M0XCH0CTb 4>OpMHpOBaHHa HBHaKOBO-MOXOBbIX KOHrperauHH CO- 
3AaeTca b pe3yAbTaTe Toro, hto AHMHTHpyioiUHMH (JjaKTopaMH cymecTBOBaHHa pacTHTeAb- 
hocth Ha ocTpoBe aBAaeTca CTeneHb 3aiUHineHHOCTH MecTonoAOXceHna ot xoppaAHpyio- 
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mero bjihhhhh 3hmhhx MeTejieH, t. e. no cymecTBy ot HopMbi HaKonjieHHH CHera. HeM 
CHera 6ojibine, tcm b Gojibiiien CTeneHH npoaBJiaeTca 3$$eKT 3amnTbi pacTHTejibHOCTH. 
H b 3tom OTHOineHHH jiio6oh 6a3HC nnaHauHH npeflocTaBJiaeT B03M0xcH0CTb aJifl CHeroHa- 
KonjieHHH 6ojibinero, neM Ha coceaHHx SHTonnax. 3 to co3aaeT npeHMymecTBa ana 
(JjopMHpoBaHHB HBHHKOBo-MOxoBbix KOHrperauHH CHHy3HH hjih caMOCTOBTejibHo cymecT- 
ByiOmHX HX COCTaBHbIX HaCTefi - MOXOBbIX HJIH HBHHKOBbIX CHHy3HH. 

HBHHKOBo-MOxoBbie KOHrperauHH CHHy3HH xapaKTepHbi juib Bcero ocTpoBa, xoth MOiyr 
HMeTb coBepweHHO pa3JiHHHyio BbipaxceHHOCTb b JiaHaniactrre. Pojib hx b pacTHTejibHOM 
noKpoBe CHjibHO BapbHpyeT b pa3Hbix Hacrax ocTpoBa, hto onpeaejiaeTca cooTHomeHHeM 
paaa aGHOTHHecKHx (JiaKTopoB: CHexcHO-BeTpoBoro pexcHMa, jicthhx ocaaKOB, Bbipa6oTaH- 
hocth pejibecJ)a h ap. H xoth b paae cjiynaeB 3JieMeHTbi sthx KOHrperauHH ycTynaioT mccto 
MHoroHHCJieHHbiM THnaM TpaBHHHCTbix rpynnHpoBOK, a Taxxce pa3JiHHHbiM cJjhtouchoth- 
necKHM THnaM c ynacTHeM apnaa, Bee xce b hx OTHOCHTejibHO uinpoKOM pacnpocTpaHeHHH 
moxcho BHueTb cjieabi hx 6buioro rocnoucTBa Ha ocTpoBe. 

OTMeHeHHaa HaMH oco6eHHocTb pacTHTejibHoro noxpoBa o-Ba BpaHrejia — npncyT- 
CTBHe Ha 6ojibuiHHCTBe 6a3HCOB nnaHauHH hbhhkobo-moxobmx KOHrperauHH — BBJiaeTca 
CBoero poaa CTapTOBoii no3HUHen ana ropa3ao 6ojiee nojiHoro ocbochhh TeppHTopHH 
ocTpoBa sthmh KOHiperauHHMH b snoxH noBbimeHHa HopMbi cHeroHaKonjieHHa. UeHTpaMH 
TaKOrO OCBOeHHH, HJIH 30HaMH nOBblUieHHOH aKTHBHOCTH, HBJIHIOTCH y3JIOBbie C006meCTBa. 
B 3nOXH nOBblUieHHOH 3aCHeXCeHHOCTH 3TH C006meCTBa pe3KO yCHJIHBaiOT CBOH n03HUHH 
3a CHeT TpaBHHHCTbix rpynnHpoBOK H BHUOH3MeHHK)T paCTHTeJIbHblH nOKpOB TaK, KaK 3TO 
onncaHO Bbiuie. C OKOHnaHHeM onepeaHOH snoxn noBbimeHHOH 3acHexceHHocTH cjioxchb- 
uiaaca CTpyKTypa pacTHTejibHoro noKpoBa nojiHocTbio He Hcne3aeT, xoth nacTo He 
cooTBeTCTByeT 6ojiee cyxoMy KiiHMaTy. 3jieMeHTbi Taxon CTpyKTypw (b ochobhom OTaejib- 
Hbie*CHHy3HH) (JjopMHpyiOT 6ojiee cjioxcHbie ueHOTHnecKHe o6pa30BaHHH — KOHrperauHH 
CHHy3HH hjih coo6iuecTBa. 3 th o6pa30BaHHa, nepexcHBaa snoxy 6ojiee cyxoro, KOHTHHeH- 
TajibHoro KJiHMaTa, cjiyxcaT ochoboh ana hoboh bojihm ocBoeHHH TeppHTopHH ocTpoBa yxce 
b cjieuyioiuyio snoxy noBbimeHHa HopMbi CHeroHaKonjieHHa. 
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hm. B. JI. KoMapoBa PAH 
CaHKT-neTep6ypr 


SUMMARY 

A conceptual model of coenotic changes in phytocoenotic series is proposed. The reason for 
these changes is the egression of sinusium or combination of sinusia. We can predict the main 
processes (irrespective of departure point in vegetation of different coenotic series) occurring in 
vegetation cover during climatic periods when the average rate of snow accumulation tends to 
increase: the expansion of territories which are occupied by willow-moss combinations of sinusia, 
the disintegration of stratification in principal (or relative-climax) community, the substitution of 
different elements in combination of sinusia, the lack of coincidence of vegetational and ecotope 
(landscape) boundaries, the increase of horisontal structurens at one of the hierarchic levels of 
vegetation cover (micro). The universal feature of vegetation cover in Wrangel island is a potential 
capacity of willow-moss combination of sinusia for the occupation of most habitats during the 
climatic period of increasing the snow accumulation. 
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3KOJIOrO-rEHETHHECKAH KJIACCHOHKAUHfl H AHAJIH3 
IIACTBHLUHLIX MOJJHOHKAUHH OCTEIIHEHHWX JIYTOB 
OKCKOfl nOflMLI 

K. A. KURKIN. ECOLOGICAL AND GENETIC CLASSIFICATION AND ANALYSIS OF PASTURE 
MODIFICATIONS OF STEPPE-MEADOWS IN THE OKA RIVER FLOODPLAIN 

Sico/ioro-reHeTHHecKafl KJiaccH(})HKanHJi nacTfimiiHbix MOAH^HKauHH cboahtcb k pacnpeaeneHHio hx no 
cooTBeTCTByiouiHM 3KOJiorHH6CKHM THnaM jiyroB h BbuejieHHio b npeaejiax icaxqioro axononiHecKoro THna 
nacTfjHiuHbix CHmaKCOHOB, cooTBCTCTByioiiiHx cryneHJiM nacT6HuiHOH AHrpeccHH (TO). flaH aHajiH3 nojiyneHHbix 
thkhm o6pa30M reHeTHHecKHx paaoB ITJH KaxcAoro hx 6 THnoB KpaTKonoeMHO-ocTenHeHHbix jiyroB. npH 3 tom 
■ bUBJieHbi xo3HHCTBeHHO onTHMajibHbie CTyneHH TO (Ha ocHOBe yneTa noeaaeMOCTH KOMnoHOHTOB), ctbjihh TO 
■ nopom ycTOHHHBOCTH k Bbinacy hcxoahoix) (6e3 Bbinaca) bhaobofo cocTaBa cf)HT0ueH030B h uchoiumcckoix) 
pexHMa 3aMKHyrocTH (Ha ocHOBe aHanH3a CHHaHTponH3auHH pacTHTejibHocTH no cryneHHM njD(). 

KjnoneBbie c/ioBa: KjiaccHc})HKaiiH5i, ocrrenHeHHbie Jiyra, noHMa p. Okh, nacT6Hiua. 

% 

KjiaccHcfjHKauHR nacTOnm BOo6me (h noHMeHHbix, b nacTHocTH) npaKTHHCCKH He 
pa3pa6oTaHa. O^HaKo HaMeTHJiHCb 2 no^xofla k hcyl : ofwiopHCTHHecKHH h 3KOJioro-reHe- 
THHeCKHH. ripH C{)JIOpiICTHHeCKOM nOflXOfle naCT6HmHbie CHHTaKCOHbl Bbl^eJIRIOTCR HapHfly 
C CeHOKOCHbIMH H BHe CBH3H C HHMH. EoJiee TOTO, HaCTb naCT6HLUHbIX CHHTaKCOHOB Ha 
OCHOBe (j)JIOpHCTHHeCKHX KpHTepHCB OKa3bIBaeTCR BKJIIOHeHHOH B KJiaCCbl H COK)3bI c 
npeo6jiaj5aHHeM CHHTaKCOHOB pyaepajibHOH h cereTanbHOH pacTHTejibHocTH. TaKHe KJiac- 
CH(})HKauHH nacT6wm, Ha Ham b3duw, He hmciot hh TeopeTHnecKoro, hh npaKTHnecKoro 
3HaneHH5i, nocxojibKy ohh He OTpaxcaiOT hh craflHio nacTOnmHOH jmrpeccHH, hh ycnoBHH 
3KOTOITOB, HH KOpMOByiO UeHHOCTb TpaBOCTOeB, HH UeHOTHHCCKyK) CTpyKTypy (})HTOUeHO- 
30B. HanpoTHB, 3KOJioro-reHeTHHecKHH noaxofl k KjiaccHc{)HKauHH nacTOnm no3BOJiaeT 
Bee 3TO OTpa3HTb B BblfleJIfleMblX CHHTaKCOHaX. 

CymHOCTb SKOJioro-reHeTHHecKOH KJiaccH(})HKauHH nacrOnm cboahtch k onpeaejieHHK) 
noJioxceHHR Kaxcaoro BbwejraeMoro nacTGHmnoro CHHTaKCOHa b reHeTHHecKOM paay 
naCT6HIJUHOH flHipeCCHH SKOJIOHIHeCKH COOTBeTCTByiOmHX HCXOflHbIX («CeHOKOCHbIX») 
JiyroB. npH 3 tom npexgje Bcero BCTaeT npoSneMa, KaK onpeaejiHTb jyra Kaxmoro onHcaHHx 
nacT6nm SKO/ionmecKH cooTBeTCTByiomnn eMy hcxoahwh thii Jiyra? 3 to npo6;ieMy 
Hepe^KO pemaiOT «npocTO»: Bbi6HpaiOT 2 cMexcHbix (ptoom pacnojioxceHHbix) ynacTKa, 
oflHH H3 KOTopbix Hcnojib3yeTca KaK ceHOKoc, a jjpyron — KaK nacTCnme. OanaKo 
6jiH30CTb_ ynacTKOB h jx axce hx TonoJiorHHecKax ojmoTHnHOCTb jjajieKO He rapaHTHpyeT hx 
3KOJIOTHHeCKOH OflHOTHIIHOCTH. KpOMe TOID, B X03HHCTBaX CeHOKOCbl H naCTOHUja 
npHyponeHbi o6mhho k pa3JiHHHbiM sjieMeHTaM pejibe(})a. B cb«3h c sthm 3(|)4)eKTHBHOCTb 
h penpe3eHTaTHBHOCTb Taxoro nojjxojja k SKOJiorHHecKOH HjjeHTHc{)HKauHH nacT6nm h 
ceHOKOcoB oneHb orpaHHneHa. IIosTOMy b KanecTBe KpHTepna SKOJiorHHecKOH oflHOTHn- 
HOCTH CeHOKOCOB H naCT6Hm HaCTO npHHHMaiOT THn nOHB. 3 tO BeebMa 3(|)C|)eKTHBHbIH 
noflxo^. Oh no3BOJixeT nocTpoHTb reHeTHHecKHe pnflbi nacT6nmHOH AurpeccHH npaKTH- 
necKH jijisi Bcex JiyroB H3ynaeMoro peraoHa (Thtob h ap., 1990). OflHaKO BbwejiaeMbie 
noMBOBe^aMH THnw noHB flajiexo He nojiHOCTbio cooTBeTCTByiOT THnaM JiyroB. IIosTOMy 
penpe3eHTaTHBH0CTb Taxoro MeTOfla HeBbicoxa. 

T. A.TojmaHH (1958, 1970) pacueHHBaji onncaHim pacTHTejibHocTH nacTOnm no CTaH- 
aapTHbiM 3KOJiorH4ecKHM mxajiaM yBJiaxcHeHHR («Y») h OoraTCTBa—3acojieHHR («E—3») 
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JI. T. PaMeHCKoro c coaBT. (1956), «npnBa3biBaa» no sthm napaMeTpaM hx k cootbctct- 
ByiomnM hcxoahmm («ceHOKOCHbiM») THnaM. OflHaKO Ana noHMCHHbix nacTOnm TaKOH 
noAXOA HeflOCTaTOMeH, nocKOjibKy He ynHTbiBaeT cneunc})HHHbix ajih noiiM (J)axTopoB 
(noeMHocTb, ajunoBwajibHocTb). IIpHTOM (J)HTOHH^eKC «E —3» no cyTH flena oTpaxcaeT He 
«6oraTCTBO» noHB, a Jinuib hx pH. Ochobhwm noKa3aTejieM jiyroBoro nAOAopoAHa b 
ycjiOBHax noHMbi BBJiaeTca rpaHyAOMeTpHHecKHH (MexaHHnecKHH) npoc|)HJib noHB (Kyp- 
khh, 1996; KypKHH, KoMaxHH, 1997). K coxcajieHHio, oh SKonorHnecKHMH uiKajiaMH 
(Ta6jinuaMH) JI. T. PaMeHCKoro He oueHHBaeTca. KpoMe Toro, Ha aajieKO 3auieAuiHx 
CTyneHax nacTOnmnoH AnrpeccHH onpeAeneHne c^htokhackcob «Y» h «E —3» no 
Ae(J)OpMHpOBaHHbIM BbinaCOM TpaBOCTOBM CTaHOBHTCH BeebMa HeHaAeXCHbIM. IIpHTOM, KaK 
noKa3ajia H. C. Ka3aHCKaa (1965), HHTeHCHBHbiH Bbinac, ynAOTHaa cyrjiHHHCTyio noHBy, 
H3MeHaeT (JjHTOHHAeKC «Y»: Ha ocTenHeHHbix Jiyrax — b CTopoHy yMeHbiiieHHa, a Ha 
3a6ojiOHeHHbix — b CTopoHy yBejiHneHHa. nosTOMy npn c6ope MaTepnajiOB AJia skojioto- 
reHeTHHecKOH KjiaccH(})HKauHH noiiMeHHbix nacTOnm hx sxonapaMeTpbi onpeaejiajiHCb 
HaMH He no AecfcopMHpoBaHHon BbinacoM pacTHTejibHOCTH, a HenocpeACTBeHHO. C stoh 
uejibio Ha nacT6nmHbix MaccHBax Okckoh noHMbi 3amiaAi>iBajiHCb HHBejiHpoBOHHbie 
npOC})HJIH, npHBH3aHHbie K BepXHHM HJIH HHXCHHM rpaHHUaM noHMbi (KypKHH H Ap.» 1986), 
c TeM hto6m no BbicoTHbiM OTMeTKaM onpeAejiHTb cTyneHH noeMHocTH nepecexaeMbix 
npoc|)HJiHMH KpaTKonoeMHbix nacT6nm. KpoMe Toro, onncaHHa pacTHTejibHOCTH conpo- 
BOxcAajiHCb noHBeHHbiMH npHKonxaMH AJia onpeAeneHHa rpaHynoMeTpHnecKoro npocjwjia 
noHB h B3aTHa npo6 noHBbi Ana onpeAejieHHa pH. 3aKJiaAKa h H3yneHHe nacT6HiuHbix 
npocJwneH eaceroAHO (b 1986, 1987, 1988, 1989 it.) npoBOAHJiacb nepeA bmxoaom ckotb 
Ha nacT6Hiua (15 — 25 Maa), KorAa TpaBOCTOH yxce OTpocnn, ho eme He CTpaBjieHbi. 

BTopaa MeTOAnnecKaa npoOneMa npn pa3pa6oTKe SKonoro-reHeTHHecxoH KJiaccHcJ)H- 
KauHH nacT6Hm CBOAHTca k onpeneneHHio CTyneHeii reHeTHHecxoro paAa nacT6nmHOH 
AHrpeccHH Ana xaxcAoro sxonorHHecKoro THna Jiyra. OOmhho BbiAenaioT cneAyiomHe 
CTaAHH nacT6HiuHOH AnrpeccHH: I — ncxoAHaa («ceHOKocHaa»), c npeo6nanaHHeM 
BepxoBbix h nonyBepxoBbix 3JiaKOB, a Taxace OTHOCHTejibHO BbicoKopocnbix ABynonbHbix; 
II — nacT6HmHaa, c npeoOnanaHHeM hh3obmx 3JiaKOB; III — «c6oh», c npeodnanaHHeM 
OAHOJieTHHKOB (PaMeHCKHH h Ap., 1956; Ka3aHCKaa, 1965; AOpaMnyK, ropnaxoBCKHH, 
1980; ropnaKOBCKHH, A6paMnyK, 1983, 1993, 1996; KypxHH, 1990, h Ap.)* Oahako 
noAo6Hoe cooTBeTCTBHe MexcAy CTpyKTypon (J)HT0ueH030B h HHTeHCHBHocTbio Bbinaca 
HMeeT MecTO AaneKo He y Bcex 3KonorHHecKHx THnoB nyroB. TaK, HanpHMep* Ha 
HeKOTopbix THnax ocTenHeHHbix nyroB, KaK HHxce 6yAeT noxa3aHO, Aaxce npn nojiHOM 
OTcyTCTBHH Bbinaca npeo6jiaAaioT HH30Bbie, a He BepxoBbie 3naKH, t. e. oTcyTCTByeT 
ceHOKOCHaa CTaAHa. Ha AeaTejibHO ajunoBHajibHbix nyrax, HaoOopoT, OTcyTCTByeT nacT- 
6nmHaa cTaAna npeoOnaAaHHa hh3obmx 3naxoB*. yxce npn yMepeHHOM Bbinace Ha MecTe 
BbinaAaiomHX BepxoBbix 3JiaKOB b Macce noaBjiaiOTca OAHOJieTHHKH, xapaKTepH3yiomHe 
CTaAHio c6oa. KpoMe Toro, bham TpaB, npHHaAnexcamHe k oahoh h toh xce dnoMopcJje, 
He oAHOTHnnbi b CBoen ycTOHHHBOCTH k Bbinacy. Tax, HanpHMep, cpeAH BepxoBbix 
AJiHHHOKopHeBHmHbix 3AaxoB Bromopsis inermis (Leyss.) Holub BbinaAaeT yxce npw 
yMepeHHOM Bbinace, TorAa xaK Elytrigia repens (L.) Nevski BeebMa ycTOHHHB k Bbinacy. 
HH30Bbie 3JiaKH b cBoeM OTHOineHHH k Bbinacy TaKxce HeoAHopoAHbi: ecnH Festuca 
rubra L. pa3pacmaemcji jiuiub npu yMepennoM eunace, a npu 6ojiee unmencuenoM euna - 
daem, mo Poa angustifolia L. pa3pacTaeTca Aaxce Ha c6htmx nacTOnmax. OneHb bcjihkh 
pa3JiHHHa b ycTOHHHBOCTH k Bbinacy cpeAH bhaob noji3ynero h po3eTOHHoro pa3HOTpaBba. 
nosTOMy npn nocTpoeHHH reHeTHHecKHX paAOB nacTOnunHOH AnrpeccHH hco6xoahmo 
onnpaTbca He Ha 6noMop(})bi, a Ha bhaoboh cocTaB, nocxonwcy hmchho oh HaxoAHTca b 
cooTBeTCTBHH c HHTeHCHBHocTbio Bbinaca: bhabi, Ana KOTopbix oHa OnaronpnaTHa, pa3- 
pacTaiOTcn, a bhabi, Ana KOTopbix OHa npe3MepHa hah, Hao6opoT, HeAOCTaTOHHa, OTcyT- 
CTByioT hah BCTpenaiOTCfl 3nH30AHHecKH. C yneTOM sToro b ocHOBy nocTpoeHHH reHeTH- 
necxHx paAOB Mbi KAaAeM He ct3ahh, a cryneHH nacT6HmHOH AnrpeccHH (Ilfl). fl^a toix> 
HToObi HMeTb onHcaHHa nacT6nm no BceMy «cneKTpy» CTyneHen Ilfl, HHBeAHpoBOHHbie 
npo4)HAH Ha nacTOnmHbix MaccHBax 3axBaTbiBaAH ynacTKH, npHAeraiomne k AeTHHM 
AarepaM cKOTa h HaxoAamneca b cbb3h c sthm Ha nocAeAHHx cTyneHax TIJ\. TeM He MeHee 
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HanGojibiuee kojihhcctbo o6T>exTOB (onncaHHH) b HTore oKa3ajiocb Ha yMepeHHbix CTyne- 
mx nfl (4.1 — 5.0) h pe3K0 cHHXcanocb npw nepexoAe k erynemiM c Sojiee HHTeHCHBHbiM 
BbinacoM. OAHaxo Ha sthx CTyneHax HMeeT mccto nporpeccnpyiomaa KOHBepreHUHH 
(oAHoo6pa3He) (})HToueH030B. rioaTOMy AaHHbie no hhm a axce npw He6ojibinoH noBTop- 
HOCTH MOXCHO CHHTaTb AOCTaTOHHO pcnpC3CHTaTHBHbIMH. 

ripw KaMepanbHOH o6pa6oTKe: 1) Bee o6T>exTM-onHcaHHfl, hcxoaa H3 sxojioniHecxHx 
napaMeTpoB, pacnpeAemnwcb no cooTBeTCTByioinHM sxojiorHnecxHM TnnaM; 2) b npe- 
ACJiax xaxcAoro sxojiorHHecxoro THna ohh rpynnnpoBajiHCb no cryneHHM nfl (ao 4, 
4.1 — 5.0, 5.1—6.0, 6.1—7.0, 7.1 — 8.0) Ha ochobc pacueHXH no Ta6nnuaM PaMeHCKoro c 
coaBT. (1956); 3) no xaxcAOH CTyneHH nfl onpeAejiajincb BepxHne TepTHJiH npoeKTHBHoro 
o6hahx h ypoBHH SHanHMOCTH 1 2 bhaob*, 4) b more no xaxcAOMy SKonornnecKOMy THny 
cocTaBAXAHCb reHeTHHecxne TaOnnubi, no3BOJi5nomne aHanH3npoBaTb h3mchchhh hcxoa- 
Hbix cJ)HT0ueH030B noA B03AencTBHeM HapacTaiomen hhtchchbhocth Bbinaca. 

AHanH3 reHeTHnecKHX Ta6nnu 6 mji HanpaBJieH Ha pemeHne xax npaxTHHecxHx, Tax h 
T eopeTHnecKHx BonpocoB. no T. A. Pa6oTHOBy (1984:292), «AAfl xaxcAoro Tnna jiyra 
HMeeTca onTHMajibHaa HHTeHCHBHOCTb Bbinaca... OnpeAeneHne xo3«HCTBeHHo Han6onee 
ueHHbix CTaAHH nacTOmixHOH AnrpeccHH HMeeT orpoMHoe 3HaneHHe Ana paunoHajibHoro 
HcnoAb30BaHwa nacT6nm». fljifl peiueHHH stoh 3aAann b reHeTHnecxHX Ta6jiHuax yxa3aHbi 
K03(J)cJ)HUHeHTbi noeAaeMocTH xaxcAoro BHAa npn cTpaBJiHBaHHH xpynHbiM poraTbiM 
CKOTOM (no o6o6meHHbIM JIHTepaTypHMM AaHHbIM). 

B TeopeTHnecKOM nnaHe aHajiH3 reHeTHHecxnx Ta6jiHu HanpaBjieH Ha BMAejieHHe 
CTaAHH nacT6HiuHOH AnrpeccHH h onpeAeneHHe noporoB ycTOHHHBOCTH c})HToueH030B k 
Bbinacy. flna pemeHHH nepBoil 3aAann BbiAejnuiHCb: 1) 6jiox 3aTeHHK>mnx bhaob (6onee 
BbicoKopocAbix h OTHOCHTeJibHO hjhpoxojihcthmx), 2) 6jiox AepHoo6pa3yiomHx bhaob, 
3) npoHHe MHoroneTHHKH, 4) MajioJieTHHKH. CeHoxocHaa CTaAHH BbiAeJianacb npn aomh- 
HHpOBaHHH B HCXOAHOM (J)HTOUeH03e (nfl AO 4.0) 6jIOKa 3aTeHHK>lUHX BHAOB. K naCTOnm- 
hoh CTaAHH othochjih CTyneHH nfl c npeo6jiaAaHHeM 6noxa AepHOo6pa3yiomHx bhaob, a 
k CTaAHH c6oh — c fipeoOnaAaHHeM ManojieTHHXOB. 

YcTOHHHBocTb (J)HToueH030B, xax HaMH 6buio noxa3aHo (KypxHH, 1994), xapaKTepH- 
3yeTCH coxpaHeHHeM hmh hcxoahoto bhaoboto cocTaBa h ueHOTHnecxoro pexcHMa 3aMx- 
HyTOCTH. Ilopor yTpaTbi noA bo3achctbhcm Bbinaca ueHOTHHecxon 3aMKHyTOCTH neTxo 
HHAHunpyeTcn MaccoBbiM noHBJieHneM ManoneTHHKOB. OnpeAeneHHe nopora yTpaTbi 
(J)HToueH030M HexoAHoro bhaoboto cocTaBa oxa3biBaeTCH 6ojiee cjioxchmm. H3MeHeHHH 
nyroBbix $HToueH030B noA B03AencTBHeM Bbinaca cboahtch k hx CHHaHTponH3aunH: k 
B binaACHHio a6opnreHHbix (aBToxTOHHbix) bhaob h pa3pacTaHHio cHHaHTponHbix (A6paM- 
nyx, ropnaKOBCKHH, 1980; BanameB, 1991; ropnaxoBCXHH, A6paMnyx, 1996). K cHHaH- 

TpOnHblM OTHOCHT BCe Te BHAbI, KOTOpbie yBeJIHHHBaiOT CBOe oSHJIHe noA B03ACHCTBHCM 
aHTponoreHHbix Harpy30K, BKjnonaH b hx hhcjio xax a6opHreHHbie bham, Tax h bham, 
BHeApHiomnecH b ueH03bi no Mepe hx aHTponoreHHoro HapymeHHH (ropnaxoBcxHH, 
A6paMHyx, 1983). npn aHajiH3e npouecca nacrGniAHOH AerpaAauHH hcxoahoto bhaoboto 
cocTaBa (|)HT0ueH030B uejiecoo6pa3HO CHHaHTponHbie bham b mnpoxoM noHHMaHHH 
noApa3AejiHTb Ha aBToxTOHHO-CHHaHTponHbie h co6ctbchho CHHaHTponHbie. B HTore npn 
aHajiH3e mm pa3JiHnaeM: 1) aBTOXTOHHbie bham, o6njibHbie b hcxoahmx ^HToueH03ax, ho 
H3pexcHBaK>mnecH yxce npn yMepeHHOM Bbinace; 2) aBToxTOHHO-CHHaHTponHbie, bxoahiuhc 
b cocTaB hcxoahmx (})HT0ueH030B h pa3pacTaiomHecH noA B03AencTBHeM Bbinaca; 3) co6- 
CTBeHHo CHHaHTponHbie, OTcyTCTByiomne b hcxoahmx (})HToueH03ax, ho noaBjiHiomneca 
noA B03ACHCTBHeM Bbinaca. Taxoe noApa3AeneHHe no3BOJi5ieT BbiaBHTb 2 nopora ycTOHHH- 

BOCTH HCXOAHOTO BHAOBOTO COCTaBa (J)HT0UeH030B: 1-H HHAHUHpyeTCX HCHe3HOBeHHeM H3 
UeH03a aBTOXTOHHbIX BHAOB, a 2-H - aBTOXTOHHO-CHHaHTpOnHbIX. 

B HacToameM coo6meHHH aHajiH3HpyiOTCfl reHeTHnecxne paam nacTSnmHOH AHipec- 
chh ocTenHeHHbix nyroB Oxcxoh noHMbi. ComacHO Harnen xjiaccH(})HxauHH (KypxHH, 


1 HaMH (KypKHH, AeBHUKaa, 1989) npHHjrrbi cjieayiomHe ypoBHH 3HaHHMOCTH: 1 — iioctojihctbo 1 — 20 %; 

2 — cyMMa npoueHTOB nocTOHHCTBa h BepxHero TepTHjia npoeKTHBHoro o6hjihh 20—40; 3 — 40—60; 4 — 
60—80; 5 — 80—100; 6 — 6o;iee 100. 
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flpoiueHKO, 1992), ocTenHeHHbie Jiyra 3^ecb npeacTaBJieHbi 3 SKOJiorHnecKHMH rpynnaMH 
THnOBI Cepe6pHCTOJianHaTKOBO-e,aKOOHHTKOBOH (ncaMMOCj)HTHO-OCTenHeHHOH), HH30B0- 
3JiaKOBO-MejiKopa3HOTpaBHOH (co6ctbchho ocTenHeHHOH) h jiyroBOOBCHHHueBo-jiyroBore- 
paHHeBOH (jieMHO(J)HTHO“OCTenHeHHOH). Hnxce aaeTca aHanH3 reHeTHnecKHX paaoB nacT- 
Ghijuhoh flHipeccHH xaxmoro SKOJiorHnecKoro THna sthx 3 rpynn. 


Cepe6pHCT0JianHaTK0B0-eAK00HHTK0BaH rpynna thiiob 

(ncaMMO(J)HTHO-ocTenHeHHaH) 

ripHyponeHa k necnaHbiM noHBaM npHpycjiOBOH nacTH noHMbi. IIpeflCTaBJieHa 2 sko- 
JIOrHHeCKHMH THIiaMH! Cepe6pHCTOJianHaTKOBO-e,aKOOHHTKOBbIM C nOJIbIHblO paBHHHHOH H 
THnnaKOM (oco6o KpaTKonocMHbiM) h cepe6pHCT0JianHaTK0B0-paHHe0C0HK0B0-«a3eMH0- 
BeHHHKOBblM (yMepeHHO KpaTKOIlOeMHblM). 

Cepe 6 pucmojianHamKoeo-edKoomimK 06 biu mun. Kax noKa3biBaiOT aaHHbie Ta6ji. 1, 
cepe6pHCTOJianHaTKOBO-e,aKOOHHTKOBbiH Jiyr He HMeeT hcho BbipaxceHHOH xoshhctbchho 
onTHMajibHOH CTyneHH ITfl: 1) Ha hcxootoh CTyneHH (ao 4) b TpaBOCToe o6hjich haobhtmh 


TAEJIHIJA 1 


reHeTHHecKHH p nn nacTOHmHOH anrpeccHH cepe 6 pHCT 0 JianHaTK 0 B 0 -e,aK 00 HHTK 0 B 0 r 0 
4>HT01ieH03a (3KOJIOrHHeCKHH THIT 7 — OCO 60 KpaTKOnoeMHWH) 


Bun 

K03(J)(})HUHeHT 

noeaaeMOCTH 

CtyncHb nacT6HiuHOH ampeccHH (rifl) 

no 4 

4.1—5.0 

5.1—6.0 

EjIOK 3aTeH5H01UHX BHAOB 





Elytrigia repens 

0.81 

1(4) 

1.5(4) 

4(4) 

Medicago falcata 

0.92 

2.5 (4) 

1.7 (4) 

sol (3) 

Artemisia absinthium 

0.0 (-D 

0 (1) 

0 (1) 

3.5 (4) 

Htoto 


3.5 

3.2 

7.5 

* 

Ejiok ,nepHoo6pa3yioiiwx 





BHAOB 





Poa angustifolia 

0.96 

2(5) 

4(5) 

10(5) 

Carex praecox 

0.85 

2.5 (4) 

0.8 (3) 

0 (0) 

Festuca valesiaca 

0.81 

1(3) 

7.5 (4) 

0 (2) 

Hioro 


5.5 

12.3 

10.0 

IlpOHHe MHOrOJieTHHKH 





Potentilla argentea 

0.40 

5(5) 

4(5) 

22.5 (5) 

Sedum acre 

0.0 (-1.5) 

10(5) 

11.7 (5) 

0 (0) 

Achillea millefolium 

0.65 

0.5 (4) 

1.7 (4) 

1.5 (3) 

Artemisia campestris 

0.20 

1(4) 

0 (1) 

0 (0) 

A. austriaca 

0.20 

0 (2) 

4.3 (3) 

17.5 (3) 

Trifolium repens 

1.0 

0 (1) 

0 (1) 

3.5 (4) 

HToro 


16.5 

17.7 

45.0 

MaJIOJieTHHKH 





Berteroa incana 

0.10 

1.5 (4) 

1.5 (4) 

0 (2) 

HhCJIO 06 beKT 0 B- 0 ITHCaHHH 


23 

31 

5 


npHMenaHHe. B stoh h nocjieayioiUHX TafviHuax: Ha3BaHH# pacrcHHH aaHH no «OnpeaejiHTejiio pacreHHft 
Memepu* (1986, 1987); b rpacjje «Ko3(J)(J)Humcht nocaacMOCTH* uncjjpbi b cKo6Kax co 3 hbkom MHHyc oTpaxaior 
CTeneHb jmobhtocth (BpeaHOCTH) BH^a; b rpa(J)ax cTyneHen nacrOHUiHOH anrpeccHH uwc^pbi BHe cko6ok — BepXHHfl 
Tepmnb npocKTHBHoro o6miMa, (%); b cKo6Kax — ypoBeHb 3HaHHMOcTH, 6ajuibi. 
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TAEJIHUA 2 

reHeTHHecKHH pan nacT6HiUH0H anrpeccHH cepe6pHCT0JianHaTK0B0-paHHe0C0HK0B0- 
Ha3eMHOBeHHHKOBOrO 4>HT0UeH03a (3K0JI0rHMeCKHIl THIT 8 — yMepeHHO KpaTKOnoeMHblil) 


Bun 

K034>4>HUHeHT 

CryneHb nacTOmuHofi ampeccHH (Fia) 

noenaeMocTH 

Jko 4 

4.1-5.0 

5.1—6.0 

Ejiok 3aTeHHK>mHX bhjiob 





Calamagrostis epigeios 

0.30 

15(4) 

0(2) 

0 

Elytrigia repens 

0.81 

1(3) 

1(3) 

0 

Medicago falcata 

0.92 

0(2) 

3.5 (4) 

0 

Htoto 


16 

4.5 

0 

Ejiok aepHOo6pa3yiomHX 

BHilOB 





Carex praecox 

0.85 

6(5) 

1.8 (3) 

0 

Poa angustifolia 

0.96 

1(3) 

7.3 (5) 

20 

Htoto 


7 

9.1 

20 

llpOHHe MHOTOJieTHHKH 





Potentilla argentea 

0.40 

5(4) 

5(5) 

1 

Sedum acre 

0.0 (-1.5) 

4(4) 

2-8 (4) 

0 

Achillea millefolium 

0.65 

1.5 (3) 

4(5) 

0 

Taraxacum officinale 

0.65 

IT (2) 

2(5) 

4 

Htoto 


10.5 

13.8 

5 

* 

MaJIOJieTHHKH 





Berteroa incana 

0.10 

0.1 (3) 

0.5 (3) 

0 

Polygonum aviculare s. 1. 

0.89 

0(0) 

0(0) 

5 

Htoto 


0.1 

0.5 

5 

HhCJIO 06T>eKT0B-0nHCaHHH 


14 

26 

1 


ana cKOTa Sedum acre L. h Majioo6HJibHbi xopouio noeaaeMbie BHabi TpaB; 2) npn 
yMepeHHOM Bbinace (TIR 4—5) xoth h pa3pacTaiOTca TaKHe xopouio noeaaeMbie Bnabi 
TpaB, Kax Poa angustifolia h Festuca valesiaca Gaud., ho coxpaHaeT BbicoKoe o6hjihc 
aaoBHTbiH Sedum acre ; 3) npn 6ojiee hhtchchbhom Bbinace (TIR 5— 6) S. acre BbinaaaeT, 
ho npeo6jiaaaHHe nojiynaiOT nnoxo noeaaeMbie KpynHbiM poraTbiM ckotom Potentilla 
argentea L. h Artemisia austriaca Jacq. IlocKOJibKy sth 2 BHaa jiyniue noeaaiOTca obubmh 
(K03(|)(t)HUHeHT noeaaeMocTH o6ohx bh^ob 0.65), Jiyra aaHHoro THna uejiecoo6pa3HO 
Hcnojib30BaTb b KanecTBe nacT6wma ana OBeu. 

Ejiok 3aTeHHiomHx BHaoB peayuupoBaH (3 — 4 % npoeKTHBHoro o6hjihh), 6jiok aepHO- 
o6pa3yiomHx — ManoMomeH (5—12%). floMHHnpyiOT «npoHne MHorojieTHHKH» (17— 
45 %). MajiojieTHHKH npeacTaBJieHbi Jinuib oahhm BnaoM — aByaeTHHKOM Berteroa incana 
(L.) DC. 

HcxoaHbiH (J)HT0ueH03 cJia6o 3aMKHyT (ynacTHe b hcm ManojieTHHKa B. incana). Iloa 
B03aeHCTBHeM yMepeHHO HHTeHCHBHoro Bbinaca (Ilfl 5—6) 3aMKHyTOCTb (j)HT0ueH03a 
B03pacTaeT, o hcm cBnaeTejibCTByeT Hcne3HOBeHHe Toro xce B. incana. 

Cepe6pucmojianHamK060-paHHeocoHK06o-Ha3eMHoeeuHUK06biu mun. Kax noxa- 
3biBaiOT aaHHbie Ta6ji. 2, xo3hhctbchho onTHMajibHOH ana aaHHoro THna Jiyra hbjihct- 
ca TIR 5— 6, nocxojibxy Ha stoh cTyneHH npeo6jiaaaHne nojiynaeT otjihhho noeaaeMbin 
Poa angustifolia , a aaoBHTbiH Sedum acre h nnoxo noeaaeMbie bh^m npaxTHHecxH 
HCHe3aiOT. 

3aTeHHiomHH 6 jiok HMeeT MaxcHMyM Ha ncxoaHon CTyneHH Ilfl (ao 4), a aepHoo6pa- 
3yiomHH — npn Flfl 5—6. «IlpoHHe MHoroaeTHHKH» 6ojiee o6njibHbi Mexcay sthmh 
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TABJIMUA 3 

reHeTH4eCKHH pHfl naCT6HmH0H flHrpeCCHH TblCHHeJTHCTHHKOBO-HaCTOHmeilO.HMapeHHHKOBO- 
rannaxoBoro (J)HToneH03a (axojioraHecxHft ran 9 — oco6o xpaTxonoeMHbin) 


Bhu 

Ko34>4>huh- 
eHT noeaa- 

eMOCTH 

OryneHb nacT6HiUHOH /mrpeccHH (FI#) 

ro 4 

4.1—5.0 

5.1—6.0 

6.1—7.0 

BjIOX 3aTeHHJOIUMX BHJHOB 






Medicago falcata 

0.92 

1.5 (4) 

2.5 (4) 

sol 

0 

Elytrigia repens 

0.81 

1.3 (3) 

4.5 (5) 

6 

0 

Hioro 


2.8 

7 

6 

0 

Ejiox ,aepHoo6pa3yiomHX 






BHilOB 






Festuca valesiaca 

0.81 

18.6 (6) 

17.3 (5) 

0 

0 

Carex praecox 

0.85 

2.3 (5) 

0.5 (3) 

IT 

0 

Poa angustifolia 

0.96 

0.5 (3) 

3.5 (4) 

12.5 

0 

Festuca rubra 

0.75 

0.8 (2) 

1.3 (3) 

1 

0 

HToro 


22.2 

22.6 

13.5 

0 

IIpOHHe MHOrOJieTHHKM 






Galium verum 

0.65 

4(5) 

sol (4) 

0 

0 

Potentilla argentea 

0.40 

2.5 (5) 

1(5) 

0 

0 

Astragalus danicus 

0.85 

1.5 (4) 

rr(3) 

0 

0 

Trifolium montanum 

0.65 

0.8 (4) 

0(2) 

IT 

0 

Fragaria viridis 

0.65 

1.8 (3) 

0(2) 

0 

0 

Achillea millefolium 

0.65 

3.5 (4) 

4.3 (5) 

7.5 

0 

Plantago media 

0.20 

0.5 (3) 

1(4) 

1.5 

0 

Taraxacum officinale 

0.65 

sol (2) 

0.5(5) 

1.5 

0 

HToro 


14.6 

6.9 

10.5 

0 

MaJIOJieTHHKH 






Polygonum aviculare s. 1. 

0.89 

0(0) 

0(1) 

10 

55 

Descurainia sophia 

0.00 | 

0(0) 

0(1) 

40 

0 . 

Mtoto 

! 

0 

° 

50 

55 

Hhcjio o&bexroB-onHcaHHH 


28 

49 

1 

1 


MaKCHMyMBMH. MaKCHMyM MaJTOJieTHHKOB, BHflHMO, JIOKHT 3a npe^ejiaMH H3yneHHbIX 
CTyneHen (npn nfl 6ojiee 6). 

McXOflHblH COCTaB 4>HT0UeH03a HMeeT HH3KHH nopor yCTOHHHBOCTH: ero OCHOBHbie 
AOMHHaHTbi Bbina^aiOT yxce npn yMepeHHOM Bbinace (im 4—5). 


HH 30 B 03 JiaK 0 B 0 -MejiK 0 pa 3 H 0 TpaBHaa rpynna thiiob 
( coGcTBeHHo ocTenHeHHaH) 

ripHyponeHa k ABycjiOHHbiM (cyrjiHHHCTo-necnaHbiM) noHBaM. IIpeflCTaBjieHa flByMfl 
3KOJIOrHHeCKHMH THIiaMH, TbICBHeJIHCTHHKOBO-HaCTOHmenOAMapeHHHKOBO-THnHaKOBbIM 
( 0 C 060 KpaTKOnoeMHbIM) H HaCT0Jnnen0,aMapeHHHX0B0-HH30B03JiaX0B0-XJiy6HHHHbIM 
(yMepeHHo KpaTKonoeMHbiM). 

TbicjmejiucmHUKoeo-HacmojmienodMapeHHUKoeo-mumaKoebiu mun. Kax noxa3bi- 
BaiOT aaHHbie Ta6n. 3, onraMajibHbiM jinn aaHHoro rana HBJiHeTCH yMepeHHbiH Bbinac 
(nfl 4—5), nocKOJibxy npn stom HaH6ojiee o6HJibHbi Taxne xopoino noe^aeMbie bh^w 
TpaB, xax Medicago falcata L. h Festuca valesiaca. Ilocxojibxy flOMHHHpyiomHH F. vale- 
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j iaca oco6eHHo xopomo noenaeTca OBuaMH (xoscfxjDHUHeHT noeaaeMOCTH 0.92), jiyra 
jBHHoro THna uejiecoo6pa3Ho ncnojib30BaTb b xanecTBe naciOnma ajih OBeu. 

B HcxoflHOM c{)HToueH03e 6 jiok 3aTeHHiomHx bhaob icpaHHe pe^yuMpoBaH (MeHee 3 %), 
a 6 jiok AepHoo6pa3yiomHx flOMHHHp/eT h coxpamieT CBoe AOMHHHpoBaHHe aaace npn 
■htchchbhom Bbinace (Ilfl 5—6). 

Elopor ycTOHHHBOCTH hcxoahofo cocTaBa (|)HToueH03a h nopor yTpaTbi ueHOTHnecxon 
UMKHyrocTH coBnaaaioT h npHyponeHbi k pyOexcy n# 5, npH nepexoae nepe3 xoTopbiH 
iuna^aioT ocHOBHbie KOMnoHeHTbi hcxoahoid c{)HT0ueH03a, a Ha hx MecTe b Macce 
noJiBJiHeTCH o^HOJieTHHK Descurainia sophia (L.) Webb ex Prantl. 

HacmojnifenodMapeHHUK060-HU30603jiaKoeo-Kjiy6HUHHbiu mun. flaHHbiH thii b Ok- 
cxoii noHMe uinpoKO pacnpocnpaHeH. IIosTOMy oh npeacTaBJieH HaHOojibniHM hhcjiom 
ofrbeKTOB-onHcaHHH (200). 

Kax noKa3biBaioT aaHHbie Ta6ji. 4, onTHMajibHan HHTeHCHBHOCTb Bbinaca hchcho 
iwpaxceHa h pacnojiaraeTca b jjHana30He n# 4—5— 6. ripH yMepeHHOM Bbinace b 
TpaBOCToe xpoMe Poa angustifolia H3 xopomo noejjaeMbix bhjjob ynacTByiOT Medicago 
fdlcata , Elytrigia repens , Carex praecox Schreb., Festuca rubra. Ilpn 6ojiee hhtchchbhom 
•binace (nfl 5— 6) hx H3pexcHBaHHe xoMneHcnpyeTca pa3paciaHHeM Poa angustifolia h 
Trifolium repens (MecTaMH). 

Ejiok 3aTeHHK)mHx bh^ob npaxTHnecxH OTcyTCTByeT (< 3 % ). Ejiok ^epHOo6pa3yio- 
hwx BHflOB b hcxojjhom (|)HT0ueH03e Taxxce cna6o BbipaxceH, ho nojiynaeT npeoOjiaaaHHe 
Ha nocjiejjyiomHX CTyneHHX zmrpeccHH (Ilfl 4—5 h 5—6). floMHHHpyiOT b hcxo^hom 

<|)HTOUeH03e «npOHHe MHOrOJieTHHKH». MaJIOJieTHHKH nOHBJIHIOTCH npH nfl 5-6 H 

npeflCTaBjieHbi TOJibxo Polygonum aviculare. ripH Ilfl 6 —7 ohh nojiynaiOT nonHoe 
npeoSna^aHHe h npejjCTaBJieHbi uejibiM «Ha6opoM» (8 bhjjob). Ilpn Ilfl 7 —8 hx rocnoa- 
ctbo coxpaHaeTCH, npHHeM BHOBb flOMHHHpyeT TOJibKO P. aviculare. 


JlyroBooBCHHHueBO-JiyroBorepaHHeBax rpynna thiiob 
(jieMHo^HTHo-ocTenHeHHaa) 

IlpHypoHeHa k THxcenocyniHHHCTbiM ajuiiOBHajibHbiM noHBaM. npeflCTaaneHa 2 sxojiora- 
necxHMH THnaMH: cBep6HroBO-JiyroBOOBCHHHueBo-jiyroBorepaHHeBbiM (oco6o xpaTxonoeM- 
hmm) h jiyr0B00BCHHHueB0-y3K0JiHCTH0MHTJiHK0B0-nbipeHHbiM (yMepeHHO KpaTKOnOeMHbIM). 

CeepSueoeo-jiyeoeooecjiHuifeeo-jiyeoeozepaHueebiu mun . Tun xapaxTepeH Jinnib 
JUUI fle^HHOBCKOrO H Pfl3aHCKOrO paCLUHpeHHH OkCKOH nOHMbl. riOSTOMy HHCJIO 06 l>eX- 
TOB-onncaHHH, BomejjuiHx b reHeTHnecKHH. p*w, orpaHHHeHHO (20). 

Kax noxa3biBaioT aaHHbie Ta6ji. 5, THn HMeeT 2 onTHMyMa nfl. nepBbiii npnyponeH x 
yMepeHHOMy Bbinacy (YIJX 4 — 5), noa B03fleHCTBHeM xoToporo H3 hcxoahoid (|)HT0ueH03a 
BbinaaaiOT Taxne njioxo noeaaeMbie AOMHHaHTbi, xax Geranium pratense L., Bunias 
orientalis L., Thalictrum minus L., ho coxpamnoTca hjih aaxce pa3pacTaiOTca Taxne 
xopomo noe^aeMbie, xax Elytrigia repens , Poa angustifolia , Festuca pratensis Huds., 
F. rubra , Phleum pratense L., Medicago falcata. Btopoh onTHMyM npHyponeH x «nony- 
c6oio» (nfl 6—7), npn xotopom b TpaBOCToe aoMHHHpyiOT otjihhho noe^aeMbie Poa 
angustifolia h Polygonum aviculare, a MecTaMH, xpoMe Toro, Poa annua L. h Carum 
carvi L. Ha pa3jjejiflioiueH sth onTHMyMbi cTyneHH (TIR 5 — 6) b TpaBOCToe AOMHHHpyeT 
Descurainia sophia , ceMeHa xoToporo aaoBHTbi win cxoTa. 

B HCXOflHOM Cj3HT0UeH03e MOIIJHO pa3BHTbIH 6jIOX 3aTeHflK>mHX BHflOB XOHXypeHTHO 
HCXjnonaeT 6 jioxh h AepHOo6pa3yiomHx bhjjob, h «nponHx MHorojieTHHxoB». Ho y)xe npn 
yMepeHHOM Bbinace (nfl 4—5) 6 jiox 3aTemnoiuHX bh^ob cnjibHO H3pexcHBaeTCH, ycTynaa 
AOMHHHpoBaHHe 6jioxy ,aepHOo6pa3yiomHX, xoTopbiii 3a cneT pa3pacTaHHH Poa angustifo¬ 
lia HapamHBaeT cboio MomHOCTb Ha Bcex nocjieAyioiuHx cTyneHax Ilfl. 

MajiojieTHHXH Ha nepBbix cTyneHax UJX OTcyTCTByioT, ho npH nepexozie nepe3 py6exc 5 
cpa3y nojiynaioT npeo6jia,aaHHe. 
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TABJIHUA 4 


reHeTHHeCKHH pan naCT6HmH0H XtfirpeCCHH HaCT0flmeiI0aMapeHHHK0B0-HH30B03JiaK0B0 
KJiy6HHHHoro (j)HT0ueH03a (3KOJiorHHecKHif thii 10 — yMepeHHo KpaTKonoeMHbin) 


Bh£ 

K03<J)<1)H- 

CryneHb nacTOwmHoft awipeccHH (Tin) 

UHeHT no- 
eaaeMocTH 

no 4 

4.1—5.0 

5.1—6.0 

6.1—7.0 

p 

oo 

J, 


BjIOK 3aTeHHK>mHX BHnOB 
Elytrigia repens 

0.81 

13(4) 

4(5) 

3(5) 

11.8(4) 

0 

Medicago falcata 

0.92 

1.5 (4) 

2.3 (4) 

0(1) 

0(0) 

0 

Artemisia absinthium 

0.0 (-1) 

0(0) 

0(1) 

0(0) 

0.8 (4) 

0 

HToro 


2.8 

6.3 

3 

12.6 

0 

Ejiok nepHoo6pa3yiomHX 







bhaob 







Poa angustifolia 

0.96 

3(4) 

6.8 (5) 

17.5 (6) 

7.9 (4) 

0.1 

Festuca rubra 

0.75 

3(4) 

7.3 (4) 

0(1) 

0(0) 

0 

Carex praecox 

0.85 

2(4) 

1.5(4) 

0(1) 

0(0) 

0 

HToro 


8 

15.6 

17.5 

7.9 

0.1 

FIpOHHe MHOrOJieTHHKH 
Fragaria viridis 

0.65 

10 (5) 

0(2) 

0(0) 

0(0) 

0 

Trifolium montanum 

0.65 

0.5 (3) 

0(2) 

0(0) 

0(0) 

0 

Galium verum 

0.65 

3(5) 

sp (4) 

0(0) 

0(0) 

0 

Astragalus danicus 

0.85 

1.5 (3) 

rr(3) 

0(0) 

0(0) 

0 

Potentilla argentea 

0.40 

(3) 

0-5(4) 

15 (4) 

1(2) 

0 

Achillea millefolium 

0.65 

1.5 (3) 

6.5(5) 

3.5 (4) 

2(4) 

0 

Plantago media 

0.20 

0.5 (3) 

2(4) 

rr(2) 

0(0) 

0 

P. major 

0.10 

0(0) 

0(1) 

0(1) 

0(0) 

0.8 

Taraxacum officinale 

0.65 

1.5 (3) 

5(5) 

2(5) 

2.5 (4) 

1.5 

Trifolium repens 

1.00 

0(1) 

15 (3) 

5* (2) 

0(0) 

0 

Achillea nobilis 

0.40 

0(1) 

0(1) 

0(0) 

0(0) 

1.3 

Mtoto 


18.5 

15.5 

12 

5.5 

3.6 

MajIOJieTHHKH 






* 

Polygonum aviculare s. 1. 

0.89 

0(0) 

0(1) 

17.5 (3) 

12.5 (6) 

53.8 

Capsella bursa-pastoris 

0.65 

0(0) 

0(1) 

rr (2) 

8.8 (6) 

0 

Chenopodium album 

0.75 

0(1) 

0(1) 

0(2) 

0(0) 

1.7 

Lepidium ruderale 

0.0 (-1) 

0(0) 

0(0) 

0(2) 

7.5(3) 

0 

Descurainia sophia 

0.00 

0(0) 

0(0) 

0(D 

16.3 (5) 

un 

Matricaria perforata 

0.10 

0(0) 

0(0) 

0(1) 

10.5 (4) 

0.3 

Arctium tomentosum 

0.00 

0(0) 

0(0) 

0(1) 

0.8 (2) 

0 

Carduus nutans 

0.20 (-1) 

0(1) 

0(1) 

0(0) 

3.8 (2) 

0 

HToro 


0 

0 

17.5 

60.2 

55.8 

Hhcjio o6beicroB-onHcaHMft 


85 

102 

8 

3 

2 


Jly 3006 CJiHuiie 60 -y 3 K 0 JiucmH 0 MAmjiuK 060 -nbipeuHbiu muit. flaHHbin thii b otjihhhc 
ot npeAbwymero umpoKO pacnpocTpaHeH b Okckoh noiiMe h noTOMy othochiuhxch i 
H eMy o6T>eKTOB-onHcaHHH ropa3.no 6ojibiue (144). AHajiH3 naHHbix Tadri. 6 noKa3biBaeT, 
hto npn nacT6HmHOM Hcnojib30BaHHH oth jiyroB naHHoro THna onTHMajieH hhtchchbhbih 
Bbinac (UJX 5— 6), nocKOJibKy npw 3tom MaxcHMajibHO o6hjihc otjihhho noenaeMoro Poa 
angustifolia h o6hjich xoporno noenaeMbiH Elytrigia repens , a MecTaMH h Trifolium repens. 
npH MeHee hhtchchbhom Bbinace (Ilfl 4—5) o6hjihc Poa angustifolia b 3 pa3a MeHbmc, 
a npn 6ojiee hhtchchbhom (Ilfl 6 — 7) — BbinanaiOT Elytrigia repens h Trifolium repens . 
CHHxcaeTCH h o6hjihc Poa angustifolia. 
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TABJIMUA 5 

reHeTHHecKHft pan nacT6HmHoft aHrpeccHH cBep6HroBo-jiyroBooBcaHHueBo- 
jiyroBorepaHHeBoro 4>HT0ueH03a (3KOJiorHMecKHH thii 11 — oco6o KpaTKonoeMHbifr) 


Baa 

Ko34>4)huh- 

CryneHb nacTOHiiiHOH awrpeccHH (I%E() 

em noeaa- 
CMOCTH 

ao 4 

4.1—5.0 

5.1—6.0 

6.1—7.0 

Ejiok 3aieHinomHX bhjiob 






Geranium pratense 

0.20 

10(5) 

1.5 (3) 

0 

0(0) 

Festuca pratensis 

0.89 

6(5) 

2.3 (5) 

0 

0(0) 

Bunias orientalis 

0.40 

5(5) 

0.5 (3) 

0 

0(0) 

Elytrigia repens 

0.81 

5(5) 

7.5 (6) 

6 

5(2) 

Dactylis glomerata 

0.75 

0.5(4) 

un(2) 

0 

0(0) 

Thalictrum minus 

0.50 

1.5(4) 

rr (2) 

0 

0(0) 

Phleum pratense 

0.89 

0.5(3) 

0.8 (3) 

0 

un(2) 

Medicago falcata 

0.92 

2.5(3) 

1.8 (5) 

sol 

0(0) 

Phlomis tuberosa 

0.52 

1(3) 

0.3 (3) 

0 

0(0) 

HToro 


32 

14.7 

6 

5 

Ejiok aepHoo6pa3yiomHX 

BHJXOB 






Poa angustifolia 

0.96 

3(4) 

8.8 (5) 

25 

33.5 (5) 

Festuca rubra 

0.75 

0(1) 

9.3 (5) 

1 

0(0) 

Mtoto 


3 

18.1 

26 

33.5 

tlpOHHe MHOrOJieTHHKH 






Achillea millefolium 

0.65 

cop, (5) 

4.5 (6) 

7.5 

0(0) 

Galium verum 

0.65 

cop, (5) 

1.3 (4) 

0 

0(0) 

Taraxacum officinale 

0.65 

0(3) 

0.8 (5) 

1.5 

un(2) 

Campanula glomerata 

0.20 

sol (2) 

0.8 (2) 

0 

0(0) 

Plantago media 

0.20 

0(1) 

1.3 (3) 

1.5 

0(0) 

P. major 

0.10 

0(0) 

0(0) 

0 

1.3 (4) 

Htoto 


<1 

8.7 

10.5 

1.3 

MaJIOJieTHHKH 






Polygonum aviculare s. 1. 

0.89 

0(0) 

0(0) 

10 

42.5 (6) 

Matricaria perforata 

0.10 

0(0) 

0(0) 

0 

1.3 (4) 

Poa annua 

1.00 

0(0) 

0(0) 

0 

3.8 (2) 

Carum carvi 

0.92 

0(1) 

0(1) 

0 

5(2) 

Arctium tomentosum 

0.00 

0(0) 

0(0) 

0 

1.3 (2) 

Descurainia sophia 

0.00 

0(0) 

0(0) 

40 1 

0(0) 

Hioro 


0 

0 

50 

53.9 

Hhcjio O&beKTOB-OnMCaHHH 


11 

7 

1 

3 


EjIOK 3aTeHHK)mHX BHAOB B HCXOflHOM (|)HT0UeH03e HMeeT yMepeHHyiO MOIUHOCTb. Ejiok 
aepHoo6pa3yiomHX aocTHraeT MaxcHMajibHOH moiuhocth npn Ilfl 5 —6 h npaKTHHecKH 
Hcne3aeT npn ITfl 7 —8. MajiojieTHHKH (b ochobhom Polygonum aviculare) noHBJiHiOTca b 
H e6ojibiuoM oGhjihh npn Ilfl 5 —6 h aocTHraioT nonHoro npeo6jiaaaHHH npn Ilfl 7 —8. 


ConocraBJieHHe h o6o6meHHe 

OnTHMajibHaa cTyneHb nacT6HmHOH anipeccHH (UJX) aojixcHa OTBenaTb npeacae Bcero 
2 KpHTepHHM: MHHHMyM TpaB njioxo noeaaeMbix h aaoBHTbix (npn cTpaBjiHBaHHH), 
MaKCHMyM - OTJ1HHHO H XOpOUIO nOe^aeMblX. 3tHM KpHTCpHHM HCXO^Hbie (|)HT0UeH03bI 
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TABJIHUA 6 

reHeTHHeCKHH PHA naCT6HJHH0H AHrpeCCHH JiyrOBOOBCHHHUeBO-y3KOJIHCTHOMHTJIHKOBO- 
nwpeHHoro <})HTOueH03a (3KOJiorHHecKHH ran 12 — yMepeHHo KpaTKonoeMHMH) 


Biw 

K03(J)4)H- 

UHeHT no- 

eziaeMocTH 

CryneHb nacrSHmHOH anrpeccHH (I1A) 

flo 4 

4.1—5.0 

5.1—6.0 

6.1—7.0 

7.1—8.0 

BjIOK 3aTeHHK>IAHX BHAOB 







Elytrigia repens 

0.81 

6.8 (5) 

5(5) 

5.8 (5) 

rr(3) 

0.1 (2) 

Festuca pratensis 

0.89 

3(4) 

1(3) 

0(1) 

0(0) 

0(0) 

Phleum pratense 

0.89 

1(4) 

1.5 (4) 

0.8 (3) 

IT (3) 

0(0) 

Geranium pratense 

0.20 

13 (4) 

0(2) 

0(2) 

0(0) 

0(0) 

Alopecurus pratensis 

0.84 

1(3) 

sp (3) 

0(2) 

0(0) 

0(0) 

Artemisia absinthium 

0.00 (-1) 

0(0) 

0(1) 

0(1) 

0(2) 

3.5 (2; 

HToro 


13.1 

7.5 

6.6 

<1 

3.5 

Ejiok AepHOo6pa3yiomHX 







BHAOB 







Poa angustifolia 

0.96 

6.5 (5) 

9.3 (5) 

26.3 (6) 

22.5 (6) 

0.3 (2! 

Carex praecox 

0.85 

13(4) 

0.2 (3) 

un (2) 

0(0) 

0(0) 

Festuca rubra 

0.75 

un (2) 

15 (3) 

sol (3) 

0(0) 

0(0) 

Hioro 


7.8 

11.0 

26.3 

22.5 

0.3 

ripOHHe MHOrOJieTHHKH 







Galium verum 

0.65 

2(5) 

rr(3) 

0(0) 

0(0) 

0(0) 

Taraxacum officinale 

0.65 

2(5) 

3.5 (5) 

4(5) 

15 (5) 

0.3 (2 

Fragaria viridis 

0.65 

2(4) 

0(1) 

0(0) 

0(0) 

0(0) 

Achillea millefolium 

0.65 

2(4) 

4(5) 

6.3 (5) 

0(2) 

0(0) 

Trifolium repens 

1.00 

sol (2) 

5(4) 

3-8 (5) 

sol (3) 

0(0) 

Plantago major 

0.10 

0(1) 

0(2) 

.1 (3) 

8.5 (5) 

un (2) 

HToro 


8 

12.5 

15.1 

10 

0.5 

MaJlOJieTHHKH 







Polygonum aviculare s. 1. 

0.89 

0(0) 

0(1) 

1.5 (3) 

40(6) 

*61.5 (5 

Capsella bursa-pastoris 

0.65 

0(0) 

0(0) 

0(2) 

0.5 (4) 

0(3) 

Lepidium ruderale 

0.00 (-1) 

0(0) 

0(0) 

0(1) 

1.5 (5) 

0.3 (3 

Matricaria perforata 

0.10 

0(0) 

0(1) 

0(1) 

rr(3) 

1.5(3 

Descurainia sophia 

0.00 

0(0) 

0(0) 

0(0) 

0(2) 

8.3 (3 

Arctium tomentosum 

0.00 

0(0) 

0(1) 

0(1) 

0(2) 

1.5 (2 

HToro 


0 

0 

1.5 

42 

73.1 

Hhcjio oBbeKTOB-onHcaHHH 


36 

90 

9 

5 

4 


(ITfl AO 4) HH OAHOrO H3 THIIOB OCTenHeHHbIX AyrOB (3a HCKAIOHeHHeM THna 9) H 
OTBenaioT. IIoa bo3achctbhcm Bbinaca H3 (|)HT0ueH030B ocTenHeHHbix nyroB HAOBHTbie i 
nAoxo noeAaeMbie bhah TpaB BbinaAaiOT, a xopouio noeAaeMbie — pa3pacTaiOTCfl. HHan 
roBopa, Bbinac aah ocTenHeHHbix AyroB hbahctch 3(}3(|)eKTHBHbiM cnoco6oM hx oicyAbTy 
pHBaHHH, OCo6eHHO B COHCTaHHH C BHeCCHHCM yA06peHHH H OpOllieHHeM (KypKHH 
MeABeAeBa, 1983, h apO- OnTHManbHaa HHTeHCHBHOCTb Bbinaca aah pa3AHHHbix rano 
ocTenHeHHbix AyroB pa3AHHHa. Tax, aah aKOAoranecKoro THna 9 onTHManeH yMepeHHbu 
Bbinac (Ilfl 4 — 5). Jljisi 3KonorHHecKoro Tnna 10 onTHMyM 3axBaTbiBaeT He TOAbK< 
yMepeHHbin, ho h HHTeHCHBHbiH Bbinac (nfl 4—5 —6). Aah SKonornnecKoro THna 1 
onTHMyM yxce hbho npHyponeH k HHTeHCHBHOMy Bbinacy (Ilfl 5—6). HaxoHeu, skoaoth 
necKHH Tnn 11 HMeeT 2 onTHMyMa. riepBbiH npnypoHeH k yMepeHHOMy Bbinacy (Ilfl 4—5} 
a BTopon — k nonycOoio (TIJX 6—7). 3th THnoAornnecKHe pa3AHHHH onTHManbHO] 
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TABJIHUA 7 

MomHocTb 6jioKa AepHoo6pa3yiomHX bh^ob (% npoeKTHBHoro 
o6ujihh) no ciyneraiM HR ocTenHeHHbix jiyroB 


SKo^orwHe- 
CKHH THn 
jiyra 

CryneHb nacTOniUHOH juirpeccHH (IIA) 

no 4 

4-5 

5-6 

6-7 

7-8 

7 

5.5 

12.3 

10.0 



8 

7.0 

9.1 

20.0 



9 

22.2 

22.6 

13.5 

0.0 


10 

8.0 

15.6 

17.5 

7.9 

0.1 

11 

3.0 

18.1 

26.0 

33.5 


12 

7.8 

11.0 

26.3 

22.5 

0.3 


HHTeHCHBHocTH Bbinaca HeoGxo^HMo yHHTHBaTb npn pa3pa6oTKe pcKOMCH^auHH no 
aaHHbiM reo6oTaHHHecKoro o6cjieziOBaHHfl. 

BjIOK 3aTeHHK)mHX BHflOB B HCXOflHbIX (|)HT0UeH03aX 60JIbIHHHCTBa THnOB OCTenHeHHbIX 
nyroB peayunpoBaH h BKJiiOHaeT Bcero 2 BH^a: Elytrigia repens h Medicago falcata. 
rio3TOMy Hcxo^Han ceHOKOCHaa cTa^HH nacT6nmHOH anrpeccHH Ha sthx Jiyrax $aKTHHec- 
KH OTCyTCTByeT. HCKJlIOHeHHe COCTaBJIHeT SKOJIOrHHeCKHH THn 11, HCXOJJHblH (|)HT0UeH03 
XOTOpOrO HMeeT MOIUHblH MHOrOBHflOBOH 3aTeHHK)mHH 6JIOK. BOJIbUIHHCTBO BHflOB 3TOTO 
6noxa aBTOXTOHHbi: noa B03aeHCTBHeM Bbinaca H3pexcnBaiOTCH n ncnesaiOT. HcKjiioHeHHe 
cocTaBJiaeT Elytrigia repens , KOTopbiii noa B03aeHCTBHeM Bbinaca He H3pexcHBaeTCH hjih 
aa)Ke pa3pacTaeTca. riosTOMy ero Ha ocTenHeHHbix jiyrax cneayeT othccth k aBToxTOHHO- 
CHHaHTponHbiM BH^aM. Medicago falcata nojj B03^eHCTBneM yMepeHHoro Bbinaca hcmhoto 
pa3pacTaeTCH, ho npn 6onee hhtchchbhom Bbinace (HR 5 — 6) Hcne3aeT. K 3aTeHHiomeMy 
6noKy npnxo^HTCH othccth h thhhhho CHHaHTponHbiH bha Artemisia absinthium , noHB- 
jwiomHHCH Ha nocjiejiHHX cTaxiHHX nacT6nmHOH jmrpeccHH. 

Bjiok AepHoo6pa3yiomHx bhjjob b ycjioBHHX sicojiorHHecKoro Tnna 9 HMeeT HanGojib- 
uiyio MomHocTb npn OTcyTCTBHH Bbinaca h yMepeHHOM Bbinace, a no Mepe HapacTaHHH 
HHTeHCHBHocTH Bbinaca H3pexcHBaeTCH h Hcne3aeT (Ta6n. 7). HHane roBopa, nacT6nmHaa 
crra^Ha 3aecb cxcaTa h cjjBHHyra b CTopoHy hcxo^hoto (|)HT0ueH03a. HanpoTHB, b hcxootom 
t|)HT0ueH03e SKOJiorHnecKoro Tnna 11 ziepHOo6pa3yiomHH 6 jiok KOHKypeHTHO CBeaeH k 
MHHHM yMy MOmHO pa3BHTbIM 3aTeHHK)IHHM 6JIOKOM, HO no Mepe H3peXCHBaHHH nOCJieAHerO 
(noA B03AeHCTBHeM HapacTaiomeH hhtchchbhocth Bbinaca) MomHocTb flepHoo6pa3yiomero 
6jiOKa HapacTaeT, aocTHraa MaxcHMyMa npn nojiyc6oe (HR 6—7). TaKHM o6pa30M, 
nacT6HinHa5i cTa^HH b ycnoBHHX aaHHoro Tnna nyra pacnmyTa h hbho cjjBHHyTa b CTopoHy 
waKCHMajibHOH hhtchchbhocth Bbinaca (Ta6n. 7). 

Bham, BxoflflmHe b < aepHoo6pa3yiomHH 6 jiok, hmciot painHHHyio peaKUHio Ha Bbinac. 
Carex praecox hbjihctch aBTOXTOH hmm bh^om, a Festuca rubra — aBTOXTOHHO-CHHaH- 
TponHbiM. Festuca valesiaca 3aHHMaeT nonoxceHHe, nepexoAHoe Mexmy hhmh (b ycjiOBHax 


TABJIHI1A 8 

npoeKTHBHoe o6hjihc MajiojieTHHKOB (%) no cTyneHHM nfl 
ocTenHeHHbix jiyroB 


SKonorHMe- 
CKHH THn 
Jiyra 

CryneHb nacTOniuHoft jwrpeccHH (FIA) 

no 4 

4-5 

5-6 

6-7 

7-8 

7 

1.5 

1.5 

0.0 



8 

0.1 

0.5 

5.0 



9 

0.0 

0.0 

50.0 

55.0 


10 

0.0 

0.0 

17.5 

60.2 

55.8 

11 

0.0 

0.0 

50.0 

53.9 


12 

0.0 

0.0 

1.5 

42.0 

73.1 
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iAbJlMUA y 


npOeKTHBHOe oOHJIHe aBTOXTOHHbIX H aBTOXTOHHO-CHHaHTpOITHblX 
bhaob no cTyneHHM nfl ocTenHCHHbix JiyroB, % 


SKOJiorwHc- 
CKHH THn 
ayra 

OryneHb nacT6muHOH ampeccHH ( IIA ) 

ao 4 

4—5 

5-6 

6-7 

7-8 

7 

16.0 

14.7 

0.0 




9.5 

18.7 

38.0 j 

l 



8 

25.0 

4.6 

0.0 




8.5 

22.8 

25.0 



9 

29.0 

17.8 

0.0 

0.0 



10.6 

18.6 

30.0 

0.0 


10 

17.0 

1.5 

0.0 

0.0 

0.0 


9.0 

25.1 

27.5 

15.2 

1.6 

11 

25.5 

7.7 

0.0 

0.0 



8.5 

32.4 

41.0 

38.5 


12 

10.4 

1.2 

0.0 

0.0 

0.0 


17.3 

28.3 

46.2 

24.0 

0.8 


IlpHMeHaHHC. Haa nepTOH — aBToxroHHbie bhhm, noa nepTOH — aBToxTOH- 
HO-CMHaHTpOnHbie. 


KpaTKonoeMHO-ocTenHeHHbix JiyroB). Poa angustifolia — THnHHHbiH aBTOXTOHHO-CHHaH- 
TponHbiH bha, yBejiHHHBaiomHH cBoe npoeKTHBHoe o6hjihc BiuiOTb ao Ilfl 6—7. 

«IlpoHHe MHorojieTHHKH» no peaKUHH Ha Bbinac npe^ejibHo pa3Hoo6pa3Hbi. K bbtox- 
TOHHbiM BHjjaM, H3pcxcHBaioiixHMCH yxce npH yMepeHHOM Bbinace ‘(Ilfl 4—5), othocbtcb 
Artemisia campestris L., Galium verum L., Astragalus danicus Retz., Trifolium monta - 
num L., Fragaria viridis Duch. K aBTOXTOHHO-CHHaTponHbiM, bxoabiuhm BMecTe c 
aBToxTOHHbiMH bhabmh b HcxoAHbie (J)HT0ueH03bi, ho pa3pacTaiomHMCH npw Bbinace, 
moxcho OTHecTH Potentilla argentea , Achillea millefolium L., Taraxacum officinale Wigg., 
Plantago media L. K co6ctbchho CHHaHTponHbiM bhabm, oTcyTCTByiomHM b hcxoahmx 
(J)HToueH03ax, ho noflBjunomHMCH h pa3pacTaiomHMCH noA bosachctbhcm Bbinaca, cneAyeT 
OTHecTH Artemisia austriaca , Trifolium repens , Plantago major L., Achillea nobilis L. 

MaJlOJieTHHKH - HHAHKaTOpbl UeHOTHHeCKOH HC3aMKHyTOCTH JiyTOBblX (J)HTOUeH030B. 

Kax noKa3biBaiOT AaHHbie Ta 6 n. 8, HcxoAHbie (J)HToueH03bi ncaMMoc{)HTHO-ocTenHeHHbix 
JiyroB BKjnonaiOT AByneTHHX Berteroa incana , hto cbhactcji bCTByeT 06 hx HenojiHoi 
ueHOTHHecKOH 3 aMKHyrocTH. Ha ocTenHeHHbix Jiyrax ocTajibHbix sxonorHHecxHX TnnoB (9, 
10, 11, 12) xax HCxojiHbie cJ)HT0ueH03bi (Ilfl ao 4), Tax h (J)HT0ueH03bi npn yMepeHHOM 
Bbinace (HE! 4—5) MajiojieTHHxoB He coAepxcaT, hto CBHAeTejibCTByeT 06 hx ueHOTHnecxoi 
3aMXHyTOCTH. MajioJieTHHxn (TOHHee, o3HMbie oAHOJieTHHXH) noHBJiaiOTCH Ha 3 thx Jiyrax 
npn nfl 5— 6 . Ilpn stom hx oGhjihc HMeeT 3HanHTejibHbie THnojiorHHecxne pa3JiHHHi 
(Ta 6 ji. 8 ). Ilpn ITfl 6 —7 —8 ohh nojiHOCTbio rocnoACTByiOT, OTpaxcaa Hcne 3 HOBeHHe 
ueHOTHHecxoH 3aMXHyrocTH. TaxHM o6pa30M, Bee oAHOJieTHHXH Ha ocTenHeHHbix Jiyrax 
hbjihiotch THnHHHbiMH CHHaHTponHbiMH BHjiaMH. HanpoTHB, AByneTHHX Berteroa incana 
Ha ncaMMO(j)HTHO-ocTenHeHHbix jiyrax cneAyeT othccth x aBTOXTOHHbiM bhabm. 

Pa3AeneHHe Bcex bhaob no CTeneHH cHHBHTponHOCTH no3BonaeT ycTBHOBHTb 2 nopori 
ycTOHHHBocTH x Bbinacy HcxoAHoro cocTaBa (})HToueH030B: nepBbiH onpeAenaeTca Bbina- 
ACHHeM aBTOXTOHHbIX BHAOB, BTOpOH — BBTOXTOHHO-CHHBHTpOnHblX. 

Kax noxa3biBaiOT AaHHbie Ta6n. 9, nepBbiH nopor npnyponeH x py6excy Ilfl 4 hah 5, 
a BTopoH — b ochobhom x pySexcy nfl 7. flocneAHHH nopor onpeAejuieTCfl ycTOHHHBOCTb® 
x Bbinacy Poa angustifolia. 
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MocKOBCKan o6ji. 


SUMMARY 

Ecological and genetic classification of pasture modifications includes; their distribution 
according to ecological meadow types and determination of pasture syntaxa within each ecological 
type according to the stages of pasture degradation (PD). The analysis of PD genetic series for each 
of the six types of shortfloodplain steppe meadows is given. The efficient PD stages (based on the 
component palatability), and the stability thresholds to grazing of initial (without grazing) specific 
phytocoenotic composition are revealed. 
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COOEmEHHfl 
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H. B. MaicapoBa , P. M. ToropeB 


HOBblE flAHHHE O MOPOOJIOrHH HETbIPEX BHflOB CHAETOCEROS 

(BACILLARIOPHYTA) 


I. V. MAKAROVA 


R. M. GO GO REV. NEW DATA ON MORPHOLOGY OF FOUR SPECIES OF THE 
GENUS CHAETOCEROS 0 BACILLARIOPHYTA) 


npw H3yneHHH bhaoboix) coeraBa poaa Chaetoceros H3 Eejioro, EapemjeBa, KapcKoro, JIanTeBbix h 
H yxoTCKoro Mopefi npw noMomn CKaHHpyiomero ajieKTpoHHoro MHicpocicona 6buiH nojiyneHbi HOBbie ziaHHbie o 
CTpyKType CTBopox h meTHHOK y 4 bh^ob H3 3 ceiojHH C. ingolfianus, C. karianus (cckiihh Brevicatenata ). 
C. mitra (cckiihh Dicladia ), C. teres (ceiajHH Cylindrica). IlpHBeneHbi pacuiHpeHHbie nnarH03bi 3 thx bhaob. 
OScyxcaaiOTca HexoTopbie Bonpocbi HOMCHKjiaTypbi. 

K^ioneBbie CAOBa: AHaTOMOBbie BoaopocjiH, Chaetoceros , Moptjjo/iorHH, naHunpb. 

Poa Chaetoceros Ehr. c THnoBbiM bhaom C. dichaeta Ehr. 6 bui onwcaH H 3 lOxcHoro 
oxeaHa (Ehrenberg, 1844:200). CBeTOMHKpocKonnHecKne npH3HaxH (TaKHe KaK THn uenon- 
kh, cjx>pMa h pa3Mepbi naHimpa h ctbopkh, (})opMa h BbicoTa OKHa, BCJiHHHHa 3ara6a ctbopkh 
h noacxa, HanpaBjieHHe, AnnHa h TOJimnHa meTHHOK, hhcjio h pacnonoxceHne xjioponjiacTOB) 

Tpaj^HUHOHHO HCnOJIb3yK)TCH Alia HAeHTH(j)HKaUHH BHAOB H Ana BHyrpHpOAOBOH CHCTeMaTHKH 

Chaetoceros — pa3AeneHHa Ha noApOAbi h cckuhh. B 1950-e it. Ana H3yneHHa bhaob poaa 
6 bUI BnepBbie npHMeHeH TpaHCMHCCHOHHblH SJieKTpOHHblH MHKpOCKOn (T3M), n03B0JIHBHIHH 
BbiaBHTb TOHKyio CTpyKTypy naHimpa: HajiHHne mcakhx nep<j)opauHH Ha CTBopKe, Hannane 
hjih oTcyTCTBHe tohkhx paAHanbHbix pe6ep, aHHyjiioc, nepcjiopHpoBaHHocTb h pe6pHCTOCTb 
meTHHOK, xapaKTep pacnonoxceHHa h pa3Mepbi nopOHAOB Ha meraHKax, npHcyTCTBHe 
AByryOoro BbipocTa h ero MecTononoxceHne Ha cTBdpxe (Okuno, 1951, 1956; Helmcke, 
Krieger, 1953, 1954; Desikachary, Bahadur, 1954, h Ap.)* K Haaany 1970-x it. npH noMoupi 
T3M 6 buio H3yneHO okojio 20 bhaob stopo poAa. Ilo3AHee Ana H3yaeHHa MopcjxuiorHH bhao» 
Chaetoceros CTan ncnojib30BaTbca CKaHnpyiomHH sjieKTpoHHbin MHKpocKon (C3M), no3BO- 
jihbihhh BbiaBHTb HOBbie BHAocneuH(J)HHHbie npH3HaKH, TaKHe KaK cjx>pMa h pa3Mepn 
AByrySoro BbipocTa, cf)opMa h pa3Mepbi uihhhkob Ha meTHHKax, a Taicxce cf)opMa ceaeHiH 
meTHHOK (Evensen, Hasle, 1975; Fryxell, 1978; Fryxell, Medlin, 1981; OpjiOBa, 1987; Orlova, 
1990; Hernandez-Becerril, 1991a, b, c, 1992a, b, 1993a, b, 1996; Hernandez-Becerril et aL, 
1993; Makarova, 1996; Hernandez-Becerril, Granados, 1998, h Ap.)* 

HaMH H3yneHa Mopcjonorna 4 bhaob H3 3 ceKunn noApoAa Hyalochaete : C. ingolfia¬ 
nus , C. karianus (ceKuna Brevicatenata ), C. mitra (ceKima Dicladia ), C. teres (ceKum 
Cylindrica). JlHTepaTypHbie AaHHbie no Mop<j)OJiorHH sthx bhaob AOBOJibHO CKyAHbie ■ 
oTHocaTca rnaBHbiM o6pa30M k Haaany XX BeKa (Cleve, 1896a, b; Gran, 1904, 1905; 
Peragallo, Peragallo, 1897—1908; Meunier, 1910; Gran, Yendo, 1914; Ikari, 1921, 1928; 
Hustedt, 1920 — 1921, 1930; Cupp, 1943; Hendey, 1964; Drebes, 1974). Bham xopouw 

npOHJUHOCTpHpOBaHbl pHCyHKaMH H MHKpO(J)OTOrpa(J)HaMH, CAeJiaHHbIMH B CBeTOBOM MHK- 
pocKone (CM), OAHaKo AHarH03bi bhaob HenoJiHbie. riojiHee onncaH C. teres , b MeHbiuei 
CTeneHH — C. mitra. riojiHoe onncaHne CTpyKTypbi ctbopok h meTHHOK sthx bhaob no 
AaHHbiM C3M b AHTepaType ao chx nop OTcyTCTByeT. Y C. teres b C3M noApo6Ho 6buo 
H3yneHbi noxoamHeca cnopbi (Hargraves, 1979), HMeioTca KpaTKoe onncaHne no AaHHboc 
C3M h HecKonbKo HJimocTpauHH BereTaTHBHbix kjictok (Hernandez-Becerril, 1996). Ho 
MopcJ)OAorHH C. mitra H3BecTHbi Jinnib KpaTKne CBeAeHna, b tom ancjie nojiyaeHHbie B 
C3M (Hasle, Syvertsen, 1990). 
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MaTepnaji h mctoam 


MaTepnaiioM nocAyxcHAH iuiaHKTOHHbie npo6w, co6paHHbie P. M. ToropeBbiM b BejioM 
(1992—1996 rr.) h HyKOTCKOM (1991 r.) Mopax, P. M. ToropeBbiM h coTpyzuHHKOM 
3oojioraHecKoro HHCTHTyTa PAH (3HH) E. T. ToHnapoBOH b EapemjeBOM (1992— 
1996 rr.) h KapcxoM (1993—1994 rr.) Mopax, coTpyAHHKOM 3HH B. B. rieTpauioBbiM 
b Mope JIanTeBbix (1993 h 1994 rr.). 

flna H3yneHHH b C3M MapKH JSM-35C o6pa3Ubi no^roTOBjieHbi no mctoahkc, 
onncaHHon b pa6oTe P. M. ToropeBa, H. B. MaxapoBOH (1999). MnKpo(})OTorpa(})HpoBa- 
HHe ocymecTBjieHO JI. A. KapueBoii npn ynacTHH aBTopOB. 


Pe3yjibTaTw 

Hnxce npHBeaeHbi onncaHHa bhaob c yneTOM hobbix AaHHbix no Mopcjx)AorHH, 
nojiyneHHbix npn noMomn C2)M. Bhabi pacnoAOxceHbi no CHCTeMe, npHBe^eHHon b pa6oTe 
A. H. npouiKHHOH-JIaBpeHKO (1955). 

1. Chaetoceros ingolfianus Ostenfeld in Gran, 1904:541, tab. 17, figs 15, 16; Gran, 
1902:180 (nom. nud.); ibid. 1905:90, fig. 115; Meunier, 1910:230, pi. 26, figs 2—14; 
Hustedt, 1930:733, fig. 423; Hendey, 1964:133, pi. 15, fig. 5; Brunei, 1970:127, pi. 31, 
figs 3, 4. 

KjieTKH 6.5 — 22.0 mkm uinp., 6.8 — 14.4 mkm Bbic., o6pa3yiOT npaMbie uenoHKH H3 2 — 6 
KJieTOK (Ta6ji. I, 7,3, 4). XjioponnacT oahh, npnjieraiomHH k noacKy. OxHa meneBn^Hbie, 
y3K(73JuiHnTHHecKHe hjih y3KOJiaHueTHbie, 5.3 — 12.5 mkm uinp., 1.3 — 2.9 mkm Bbic. 
(Ta6ji. I, 3 — 7), nacTo 3aTHHyTbi oSoaohkoh MaTepHHCKOH kactkh (TaOn. I, 5). IlfeTHHKH 
npHMbie, TOHKHe (0.65 — 0.95 mkm b ahbm. b cpeAHen nacTH h 0.4 — 0.5 mkm y kohhhkb) h 
jyiHHHbie (ao 99 mkm h 6ojiee), otxoaht ot ymoB ctbopkh, o6pa3ya MajieHbKoe oTBepcTHe 
Ha ee BHyTpeHHen noBepxHocTH (TaSn. II, 2), h, CKpemHBaacb, cpa3y cpacTaioTca (Ta6ji. I, 
6, 7; Ta6n. II, 3), HanpaBJieHbi 6ojiee hjih MeHee nepneHAHKyjiapHo k och uenoHKH, noA 
yrjiOM 5—20° k anHKajibHOH och hah H3rn6aK)Tca k KOHuaM uenoHKH noA ymoM 50—75° 
0ra6n. I, 7, 3—5). Co ctbopkh meTHHKH HanpaBAeHbi noA ymoM 25—50° k annxaAbHOH 
och. KoHenHbie meTHHKH y ocHOBaHHH cnenca H3omyTbi noA ymoM 55 — 65° k anHKaAbHOH 
och, noTOM HanpaBAeHbi noHTH napajuieAbHo och uenoHKH (Ta6A. I, 3; cepeAHHa uenoH¬ 
KH — 2 MOAOAbie uenoHKH eme He pa3ACAHAHCb). UJeTHHKH C MeAKHMH UIHnHKaMH (pac- 
CToaHHe MexcAy hhmh 3.1—4.1 mkm b cpeAHeii nacTH meTHHKH h 2.5—2.8 mkm y kohhhkb), 
pacnoAOXceHHbiMH no cnnpaAH no xpaio meTHHKH (Ta6n. I, 5, 70, 77), no OAHOMy npoAOAb- 
HOMy pmy MeAKHx nepcfjopauHH, 12—14 nop b 1 mkm (Ta6n. I, 9). KoHeu meTHHKH c 
ManeHbKHM AaocTpeHHbiM kohhhkom (Ta6n. I, 77). Ctbopkh ot y3Ko- ao inHpoKoojuiHnTH- 
necKHx, nnocKHe hah CAa6o BorayTbie, c paAnaAbHOH cTpyKTypon pe6ep (Ta6A. I, 2; 
Ta6A. II, 2). KoHenHbie ctbopkh c hh3khm AByiy6biM bmpoctom, 0.9—1.4 mkm uiHp., 0.3 
(0.4) mkm Bbic., c OBanbHOH meAbio H3HyTpn (Ta6A. I, 6\ Ta6A. II, 7). 3ara6 AOBOAbHO 
BbicoKHH, Ha rpaHHue ctbopkh h 3ani6a BbierynaiomHH kbht, noacox ao 1/2 bmcotbi kactkh 
(Ta6A. I, 6, 7; Ta6A. II, 7). Cnopbi, 10.0—21.4 mkm uinp., 8 —16 mkm bbic., c BbinyKAOH 

nepBHHHOH CTBOpKOH H nOHTH nAOCKOH BTOpHHHOH, HMeiOT BbICOKHH 3ara6 C KpynHbIMH, 
HHorAa H3omyTbiMH imrnaMH, rycTO pacnoAoxceHHbiMH xaK Ha CTBopKe, Tax h Ha 3ara6e 
(Ta6n. II, 4 —7). FIoBepxHOCTb ctbopkh c y3KHMH h HacTbiMH pe6paMH, 8 b 1 mkm, nepexo- 
AxmHMH Ha 3arn6 (Tadn. II, 8 ). 

2. Chaetoceros karianus Grunow in Cleve et Grunow, 1880:120, tab. 7, fig. 135; 

Meunier, 1910:246, pi. 28, figs 5—12; Hustedt, 1930:736, fig. 424; non C. karianus 
Grunow in llpoiuKHHa-JIaBpeHKO, 1961:44, pnc. 2—17. Kactkh (5)6.7—16.5 mkm mnp., 
3.5—9.0 mkm Bbic., o6pa3yiOT npjiMbie uenoHKH H3 2—3 kactok (Hepa3AeAeHHbie Aonep- 
HHe uenoHKH ao 6 kactok). XAoponAacT oahh, npHAeraioiuHH k noacKy. OxHa ot y3Ko- 
AO lIJHpOKOSAAHnTHHeCKHX, 4.9—13.0 mkm uinp., 1.8-4.7 MKM BbIC. (Ta6A. Ill, 7—7). 


4 BoTaHHHecKHfl xypHarc jsfe 9, 2000 r. 
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LUeTHHKH TOHKHe, 0.3—0.7 MKM B AHaM., H KOpOTKHC, 14-24 MKM AA., OTXOAHT OT 

OTTHHyTbIX yrJIOB CTBOpKH, KOTOpbIMH KACTKH KpenKO COCAHHflKJTCfl, H Cpa3y CpaCTaiOTCJi; 
nocjie ^ejieHHH uenoHKH meTHHKH npaMbie, HanpaBjieHbi 6ojiee hjih MeHee nepneHAHKy- 
jiapHo k och uenoHKH, b CTapbix CTa^nax y ocHOBaHHH cHJibHo H3ra6aK)TCH, Hajieraa Ha 
KJieTKy, a 3aTeM pe3KO OTraSaacb, otxoaht b CTopoHy (Ta6ji. Ill, 2— 6 ). KoHenHbie 
meTHHKH y ocHOBaHHH HanpaBjieHbi b npoTHBonojioxcHbie CTopoHbi noA ymoM 55 — 60° k 
anHKajibHOH och, noTOM H3ra6aiOTC5i HaBCTpeny Apyr Apyry h pe3Ko pacxoAflTca b 
npOTHBOnOAOXCHbie CTOpOHbl. meTHHKH C OHeHb MaJieHbKHMH, peAKO pacnOAOXCeHHbIMH 
ujHnHKaMH, paccTOHHHe MexcAy hhmh 3.5—3.8 mkm b cpeAHeii nacTH meTHHKH (TaOn. Ill, 
8 , 9). Kohhhk meTHHKH noHTH OAHHaKOBoro AHaMeTpa, 0.4—0.5 mkm, 6e3 CTpyKTypbi, 
Tyno 3aocTpeHHbiii (Ta6A. Ill, 9). Ctbopkh 3JuiHnTHHecKHe, CAenca BorHyTbie, Ha noAiocax 
OTTHHyTbi HanoAoOne poroB, kotopmmh kactkh conpHKacaioTCH Apyr c ApyroM (Ta6A. Ill, 
2, 5), noA hhmh MecTO BbixoAa meTHHOK (Ta6A. Ill, 6 , 7). 3arn6 hh3khh, 6e3 othctahboh 
6opo3Abi Ha rpaHHue c noacKOM. IIoacok bmcokhh, ao 1/3 BbicoTbi kactkh h 6oAee. 
flByryObiH BbipocT c aahhhoh TpyOKOH, 0.4—0.9 mkm uinp. h 1.3—3.2 mkm bmc. 
(TaOn. Ill, 2, 5, 7). noKOfliimecfl cnopbi He oSHapyxceHbi. 

3. Chaetoceros teres Cleve, 1896b: 30, fig. 7; Meunier, 1910:226, pi. 25, figs 8— 
11; Ikari, 1921:222—227, pi. 5, figs 1—7; Hustedt, 1930:681, fig. 386; Cupp, 
1943 :118, fig. 72; IlpouiKHHa-JIaBpeHKO, 1955 :139, pnc. 56; Hendey, 1964:124, pi. 10, 
fig. 3; Brunei, 1970:108, pis 23, 24; Drebes, 1974:70, figs 53, 54; Hargraves, 1979:101, 
figs 1—6; Rines, Hargraves, 1988:102, fig. 203; Hasle, Syvertsen, 1996:206, pi. 42; 
Hernandez-Becerril, Granados, 1998:511, figs 29—34; non C. teres Cleve in Ricard, 
1987, fig. 502. 

KneTKH 20.6 — 37.4 mkm uinp., 36.3—65.2 mkm bmc., o6pa3yiOT npaMbie KopoTKHe 
uenoHKH (ao 4 KJieTOK). XnopoiuiacTbi — MHoroHHcneHHbie MenKHe iuiacTHHKH. OKHa 
y3KHe, mejieBHAHbie (Ta6n. IV, 7). meTHHKH npaMbie, toactmc, 0.9 — 2.2 mkm b AnaM., 
oneHb AAHHHbie (120 — 390 mkm), otxoaht ot cnenca npnnoAHHTbix yrnoB ctbopkh, 
cpacTaiOTca y ocHOBaHHH, HanpaBjieHbi noHTH nepneHAHKynapHo k och uenoHKH, Aanee 
H3rH6aiOTCH k KOHuaM uenoHKH. KoHeHHbie meTHHKH HanpaBneHbi noA ymoM 20—45° k 
och uenoHKH. Co ctbopkh OAHa napa meTHHOK otxoaht noA ymoM 30—35° k anHKajibHoii 
nnocKOCTH, Apyraa napa cpa3y ot ocHOBaHHH H3rn6aeTCA b CTopoHy TpaHcanHKajibHoit och 
h noHTH nepneHAHKynapHa Apyroil nape meTHHOK hah anHKaAbHoii och (yroA 80°). 
meTHHKH C peAKHMH MCAKHMH IHHHHKaMH, HIHpOKHMH y OCHOBAHHA, paCnOAOXCeHHbIMH 
no cnnpaAH (Ta6A. IV, 5 — 8), paccTOHHHe Meamy hhmh 5.6—8.7 mkm, Ha noBepxHocTH 
meTHHOK MeAKHe MaA03aMeTHbie nepc|)opauHH, 10 b 10 mkm, pacnoAoaceHHbie b BbiTHHy- 
Tbix cnnpaAAX, 8 — 10 paaob nop b 10 mkm. Ctbopkh ot uiHpoKoajuiHnTHHecKHx ao 
KpyrAbix, imocKHe (Ta6A. IV, 2,3), c oneHb hokhoh paAHaAbHOH crpyKTypofi pe6ep 
(Ta6A. IV, 4). 3ara6 ctbopkh hh3khh, noacoK oneHb bmcokhh, rpaHHua Meamy hhmh 
He3aMeTHan. Cnopbi o6pa3yiOTCH b cepeAHHe oneHb BbromyTOH kactkh (Ta6A. IV, 7; 
Ta6A. V, 7) c CHAbHO BbinyKJIOH, AO OKpyrAOH TAaAKOH nepBHHHOH CTBOpKOH (Ta6A. V, 
7 — 3,8), no Kpaio 3am6a KOAbuo 3aMeTHbix nepc|)opauHH, 9 — 10 b 10 mkm. Btophhhm 
CTBopKa MeHee OKpymafl, ho aoboabho BbinyKJiaa c mcakhmh tohkhmh uiHnHKaMH Ha 
noBepxHocTH (Ta6A. V, 4, 7), no Kpaio ctbopkh KOAbuo oneHb aahhhmx (8.0 — 26.5 mkm), 
TOHKHX KpeMHe3eMHbIX BOAOCKOB, 12-15 B 10 MKM (Ta6A. V, 7 - 4, 6, 7). 

4. Chaetoceros mitra (Bailey) Cleve, 1896a: 8, pi. 2, figs 1, 2; Meunier, 1910:223, 
pi. 25, figs 1—7; Ikari, 1928:258, fig. 12; Hustedt, 1930:677, fig. 384; Hendey, 
1964:124, pi. 16, fig. 2; Brunei, 1970:102, pis 16, 17; Hasle, Syvertsen, 1990:288, 
figs 5—9, 11; ibid. 1996:204, pi. 42. — Dicladia mitra Bailey, 1856:4, pi. 1, fig. 6. — 
D. groenlandica Cleve, 1873 :12, pi. 2, fig. 10. 

Kactkh 27.3 —55.6 mkm limp., 8.6 — 63.2 mkm bmc., o6pa3yiOT npaMbie uenoHKH, 

AAHHHbie HAH KOpOTKHe H3 2-4 KACTOK (CM. pHCyHOK, 7). C nOHCKa KACTKH npflMOyTOAb- 

Hbie co CAenca npnnoAHHTbiMH ymaMH, kotopmmh kactkh conpHKacaiOTca, ocymecTBjnw 
AonoAHHTcnbHoe coeAHHeHHe KJieTOK b uenoHKy (cm. pncyHOK, 7 — 3, 5). XAoponAacTM 
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Chaetoceros mitra. C3M. 


1 — uenomca; 2,3 — coeaHHemie wcthhok; 4 — CTpyKTypa noacica; 5 — nepBHHHaa CTBopKa noKoainefica cnopw b MaTepHHCKOM 
nanmipe; 6 — nepBHMnaa CTBopKa cnopw c c^poHTa/ibHofi cTopoHu; 7 — nepBumiaa CTBopKa cnopw c6oicy; 8 — BeTBJieHue 
bwpoctob: 9 —11 — cTpyxTypa uicthhok (9 — nac-rb uicthhkh b cpeflHefi qacm; 10, 11 — nacTb meTHHKH 6jinxe k KOHiiy). 1, 
2, 4,11 — HyxoTCKoe Mope: 2, 3, 5—10 — Mope JlanTeBbix. Macurra6Haa jiHHefiKa: 1, 3, 5 —7 — 10 mkm; 2, 4, 8—11 — 1 mkm. 
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MHoroHHCJieHHbie (7—12), MejiKHe, iuiacTHHHaTbie. OKHa 21.9—23.8 mkm innp., 8.6— 
14.3 mkm Bbic., ot y3KOJiaHueTHbix h cjienea cyxceHHbix k ueHTpy ao uiHpoKosjuiHnTHHec- 
khx, HHoraa rHTapoo6pa3Hbie (cm. pncyHOK, 7, 5). LU[cthhkh AOBOAbHo TOJiCTbie, 2.2 mkm 
b AnaM. y ocHOBaHHH, 1.3—1.6 mkm b cpeAHefi nacTH h 1.1 — 1.2 mkm y KOHHHKa, 
KBaapaTHbie hah 6-yroAbHbie b ceneHnn; otxoaht ot yrjiOB ctbopkh, nepeceKaiOTca TOJibKO 
b TOHKe OTXOAa ot Kpaa ctbopkh, HHoraa cnaHBaioTca Ha paccToaHHH ao 4 AnaMeTpOB 
meTHHKH (noAoGHO meTHHKaM C. decipiens) (cm. pHcyHOK, 7 — 3), HanpaBAeHbi nepneH- 
AHKyjiapHO och uenoHKH hjih noA HeGoAbuiHM yrAOM (10—25°) k anHKajibHOH och (cm. 
pncyHOK, 3, 5), co ctbopkh pacxoAflTca noHTH noA npaMbiM yrAOM Apyr k Apyry. KoHenHbie 
meTHHKH GoAbine b AHaMeTpe, napajmeAbHbi och uenoHKH hah cxoaxtch c (JjpoHTaAbHOH 
CTOpOHbl H paCXOA^TCH C ABTepaAbHOH (GOKOBOH) CTOpOHbl. IU[eTHHKH C peAKHMH MCAKHMH 
UIHnHKaMH C UJHpOKHM OCHOBBHHCM, paCCTOHHHe MCXCAy HHMH 4.8—6.9 MKM B CpeAHCH 
nacTH h 2.8 — 4.0 mkm y KOHHHKa, Ha KaxcAOH rpaHH no OAHOMy paAy mcakhx nepcjjopauHH, 
4— 6 (name 4) b 1 mkm (cm. pncyHOK, 9 — 77). Ctbopkh ot AaHueHTHbix ao SAAHnTHnec- 
khx; noBepxHocTb ctbopkh nAOCKaa hah BorHyraa. 3arn6 ctbopkh yMepeHHO hh3khh, 
o6mhho MeHee 1/3 Bbicora kactkh, c 3aMeTHOH 6opo3AOH y Kpaa ctbopkh Ha rpaHHue c 
noHCKOM, Ha 3arn6e h noacKe CTpyKTypa HexcHbix BepTHKaAbHbix pe6ep, 5 —6 b 1 mkm 
(cm. pncyHOK, 4). noKoaiimeca cnopbi 27.6—54.6 mkm uinp., 29.6 — 52.4 mkm bmc., c 
CHA bHO pa3AHHaiOmHMHCH CTBOpKaMH. IlepBHHHaa CTBOpKa noKoameiica cnopbi c 2 
KpynHbIMH KOHHHeCKHMH BbinyKAOCTXMH (CM. pHCyHOK, 5 —7), 3aKaHHHBaiOmHMHCa Ha 
BepilIHHe BbipOCTOM, KOTOpblH AHXOTOMHHCCKH BeTBHTCH Ha MHOrOHHCACHHbie TOHKHe 
otpoctkh (cm. pncyHOK, 8); BTopnnHaa CTBOpKa rnaAKax, cnenca BbinyKJiaa c 2 hh3khmh 
B binyKAOCTHMH. 


06 cy*AeHHe 

C. in go Ifianus. CnnTaeTca, hto bha onncaH b 1902 r. (Gran, 1902). OAHaKO b 
3toh paGoTe npHBOAHTca ahuib Ha3BaHne BHAa (nomen nudum) c yKa3aHneM, hto oh GyAeT 
onncaH no3xce. OnncaHne h pncyHKH AaHbi C. H. Ostenfeld b Gonee no3AHeft paGoTe 
(Gran, 1904). IIosTOMy AaTOH AeiiCTBHTenbHoro oGHapoAOBaHHa stoto BHAa cneAyeT 
CHHTaTb 1904 r. 

IlpHBeAeHHoe hbmh onncaHne BHAa 3HaHHTeAbHO oTAnnaeTca ot onncaHna A. Meflnier 
(1910). KoHenHbie meTHHKH, h sto xoponio 3aMeTHO Ha pncyHKax (Meunier, 1910 : pi. 26, 
figs 3 — 7), He HMeioT oTAHHHTenbHoro Ana stoto BHAa H3rn6a b ocHOBaHHH meTHHKH, h 
meTHHKH HanpaBAeHbi nepneHAHKynapHO och uenoHKH. H toamco Ha pnc. 14 (TaM xce) y 
KOHeHHOH KJieTKH AaHHbiH H3m6 npHcyTCTByeT. B CM Mbi HaGmoAann xapaKTepHbiH h3th 6 
noHTH Ha Bcex uenoHKax, HHorAa H3rn6 Gbin b ocHOBaHHH TOAbKO oahoh meTHHKH. K 
coxcaAeHHKX, npn HaGmoAeHnax b C3M KOHenHbie meTHHKH nacTO OTcyrcTBOBaAH, KaK 
Mbi noAaraeM, BCAeACTBne hx nacToro H3AOMa Ha stom H3rn6e. OAHaxo HanpaBAeHHe 
KOHeHHbix meTHHOK, napajuieAbHbix och uenoHKH, cneAyeT CHHTaTb xapaKTepHbiM AJia 
3Toro BHAa Mopcj)OAorHHecKHM npn3HaKOM. BepoaTHO, Ha pncyHKax Meunier (1910) 
H3o6paXCeHbI MOAOAbie KAeTKH C He AO KOHUa OCjDOpMJieHHblMH meTHHKaMH, HTO nOATBep- 
xcAaeTca hx OTHOCHTeAbHo Manon aahhoh. 

BaxcHbiM TaKcoHOMHnecKHM npH3HaKOM BHAa ocTaeTca Mopcjxmorna noKoamnxca 
cnop. Hx xapaKTepHOH nepTOH aBnaeTca HaAHHne KpynHbix rnnnoB, HMeioimixca He 
TOAbKO Ha noBepxHOCTH ctbopkh, hto HaGniOAaeTca h y Apymx bhaob Chaetoceros , ho h 
Ha 3ara6e ctbopkh. Ilpn stom ninpHHa cnopbi oGmhho Gonbine ninpHHbi naHimpa, 
BCAeACTBne Hero OTMenaeTca yTOHHeHne h pacninpeHne, a 3aTeM h npopbiB naHimpa b 
MecTe o6pa30BaHHa h pocTa cnopbi. 3to nponcxoAHT GnaroAapa pocTy ninnoB Ha 3ara6e 
ctbopkh cnopbi (TaGA. II, 4, 5). B TaGA. II, 7 H3o6paxceHa nepBHHHaa CTBOpKa cnopbi c 
uiHpOKHMH rpaHynaMH Ha 3arH6e, KOTopbie aBnaioTca, no-BHAHMOMy, eme Hepa3BHBuin- 
mhch mnnaMH. TaKne ocoGchhocth cnop OTMeneHbi TOAbKO y AaHHoro BHAa. 

flncKyccHio, noAHXTyio J. E. B. Rines, P. E. Hargraves (1988), o cxoactbc h bo3moxc- 
hom TOXCAecTBe C. ingolfianus h C. pseudocrinitus Henb3a CHHTaTb okohhchhoh. Xotx 
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HauiH Ha6jiiofleHHfl BHecan cymecTBeHHbie j^oiiojihchhh b Mop<J)oaorHio naHimpa BereTa- 
THBHblX KJieTOK C. ingolfiCUlUS , OflHaKO no HaCTOHmerO BpCMCHH OTCyTCTByiOT ^aHHbie 
C3M no Mop4)OJiorHH C. pseudocrinitus. IIosTOMy mw He MoaceM noaTBepanTb hjih 
onpoBeprHyTb npeanoaoxceHHe Rines, Hargraves (1988) o ToxcaecTBe sthx 2 bhaob, 
OJIHaKO CKJIOHHeMCH K TOMy, HTO 3TH BHflbl HBJIHKDTCH CaMOCTOHTeJIbHbIMH. B nOJIb3y HX 
TaKCOHOMHHeCKOH CaMOCTOHTeJTbHOCTH CBHfleTCJlbCTByeT pa3J!HHHe B reorpa(|)HHeCKOM 
pacnpocTpaHeHHH: C. ingolfianus npnyponeH b ochobhom k apKTHHecKHM h cy6apKTHnec- 
khm o6jracTHM, C. pseudocrinitus pacnpocTpaHeH ninpe, npw stom raroTeeT k yMepeHHbiM 
soaaM. IIosTOMy CHHTaeM npeaaoxceHne sthx aBTopoB cbccth C. ingolfianus b chhohhmhio 
k C. pseudocrinitus npexcaeBpeMeHHbiM. JJjin peineHHfl stoh npo6jieMbi Tpe6yeTCfl H3yne- 
HHe THnoBoro MaTepnana 2 bhaob (Taxoro ace mhchhh npnaepxcHBaiOTCfl Rines, Hargraves 
(1988) h D. U. Hernandez-Becerril (1996)), a Taxxce cpaBHeHne saeKTpoHHOMHKpocKo- 
DHHecKHX aaHHbix no 2 BH^aM h hx H3yneHHe b xyabType. 

C. karianus. IIoayHeHHbie humh aaHHbie noarcHHe uenonex, ToaiuHHe h HanpaBjie- 
hhk) KOHenHbix h npoMexcyTOHHbix meTHHOK OTJiHHaiOTCH ot jiHTepaTypHbix. N. I. Hendey 
(1964) OTMenaeT, hto KOHenHbie meTHHKH Toame, aanHHee h H3orayTbi cnjibHee, neM 
npoMexcyTOHHbie. OaHaxo, no HaniHM aaHHbiM, moxcho BnaeTb, hto Te h apyme meTHHKH 
He pa 3 JiHHaioTCH hhhcm, KpoMe cTeneHH H 3 orHyTOCTH. F. Hustedt (1930), ocHOBbiBaacb Ha 
pa 6 oTe Meunier (1910), paccMaTpHBaeT npoMexcyroHHbie meTHHKH, nepneHaHxyaapHbie 
och uenoHKH, xax «MOJioabie», cc{)opMHpoBaHHbie cpa3y nocjie aeaeHHH KJieTKH, a 
meTHHKH, H3orHyTbie b ocHOBaHHH h nacTO oraGaiomHe KjieTKy, xax «cTapbie», nojiHOCTbio 
c(J)opMHpoBaBiuHecH. OaHaxo HajiHHHe aByry 6 bix BbipocTOB y KJieTOK b cepeaHHe uenonex 
noKa3biBaeT, hto H3orHyTbie npoMexcyTOHHbie meTHHKH hbjihiotch Ha caMOM aeae xoHen- 
HblMH, H TOJlbKO BCaeaCTBHe flOCTaTOHHO CHJIbHOrO H aaHTeabHOIT) CUenJieHH^ aOHepHHX 
aenoneK ohh oxa3biBaioTCfl BHyTpn uenonxn. npH stom meTHHKH, no-BHaHMOMy, caa 6 o 
cHJiHcj^HUHpoBaHbi h oaHOBpeMeHHo aocTaTOHHO ra 6 xHe aaa Toro, hto6bi b npouecce pocTa 
Han BcaeacTBHe BHeniHHX B03aencTBHH MeHHTb HanpaBaeHHe. 

HauiH HaOaioaeHHH h aHajiH3 aHTepaTypHbix aaHHbix noKa3biBaioT, hto uenonxn peaxo 
6 biBaiOT 6 oaee neM 2 — 3-xaeTOHHbiMH. Tax, Ha pncyHKax b pa 6 oTe Meunier (1910) H3 6 
H3o6paxceHHbix uenonex, hmcioluhx ao 6 KJieTOK, 4 aBaaiOTCfl aenaiuHMHCfl uenonxaMH h 
coctoht H3 oaHHOHHbix KJieTOK nan 2 — 3-KjieTOHHbix uenonex. B HauieM MaTepnaae 
uenoHKH coctoht 6 oabineH nacTbio H3 kjictok, HMeiomnx aByry 6 bie BbipocTbi Ha o 6 enx 
CTBopxax, t. e. aaHHbin Bna Bea ce 6 a xax oaHoxaeTOHHbiii, o6pa3yiomHH BpeMeHHbie 
uenoHKH. 

A. H. npouiKHHa-JIaBpeHKO (1961) CHHTana Chaetoceros karianus Grun. h C. sep- 
tentrionalis 0str. ToxcaecTBeHHbiMH BnaaMH Ha ocHOBaHHH o6pa30BaHHH nocaeaHHM 
BpeMeHHbix xopOTKHx uenonex (ao 8 xaeTox) b xynbType, opneHTaunn «Moaoabix» h 
«CTapbix» meTHHOK, cxoacTBa H3orHyTbix meTHHOK C. karianus c bojihhctmmh meTHHxa- 
mh C. septentrionalis w cxoacTBa CTpoeHHH CTBopox. OaHaxo R. M. Crawford c coaBT. 
(1994), H 3 yHHB C. septentrionalis , nepeBean ero H3 poaa Chaetoceros b poa Attheya w 
apyroe ceMencTBO. Hainn HccaeaoBaHna noxa 3 biBaiOT, hto ctbopkh h ocoOchho meTHHKH 
C. karianus hmciot TOHKyio cTpyKTypy, xapaxTepHyio aaa BnaoB poaa Chaetoceros. 

C. mitra. B HHTepaType (Hustedt, 1930; IlpoiiiKHHa-JIaBpeHKO, 1955) 3 arn 6 ctbopkh 
xapaKTepH3yeTCH xax Bbicoxnn, oaHaKO, no HaniHM aaHHbiM, ero BbicoTa 3aHHMaeT MeHee 
1/3 BbICOTbl KJieTKH, o 6 bIHHO 1/5 H MeHbUie. 

BereTaTHBHbie uenonxn C. decipiens , C. lorenzianus h C. mitra , xax OTMenaiOT 
MHorne aBTopbi, BecbMa cxoaHbi, hto npHBoaHT k oniHSxaM b hx naeHTncjiHKauHH. 
G. R. Hasle, E. E. Syvertsen (1996) OTMenaiOT, hto C. mitra OTannaeTca ot C. decipiens 
h C. lorenzianus HanpaBaeHneM KOHenHbix meTHHOK. KpoMe stoto, meTHHKH C. lorenzi¬ 
anus oneHb CHHbHO nepc})opHpoBaHbi, hto xopoino 3 aMeTH 0 aaxce b CM, h sto HBaaeTca 
maBHbiM OTaHnneM aaHHoro BHaa ot 2 apyrnx. Pa3anHHH b reorpa(f)HHecKOM pacnpo- 
crpaHeHHH TaKxce noaaepxcHBaiOT CTaTyc 3 BHaoB KaK OTaeabHbix TaKCOHOB. flaa C. deci¬ 
piens h C. mitra eme A. Meunier (1910) yKa 3 aa 3 Mop^oaorHHecxnx pa 3 aHHna: 1) cnoco 6 
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nepeKpemHBaHHfl (cjihhhhh) meTHHox, 2) pacxoxcjjeHHe npoMexcyroHHbix lucthhok, 
3) ({)OpMa KJieTKH CO CTBOpKH. OflHaXO, KaK MbI OTMCTHJ1H B OIlHCaHHH BHfla, nepBblH H 
Han6ojiee OTJiHHHTejibHbiH npH3HaK npHMeHHM hc Bcema. flpynie npH3Haxn MeHee 
3HanHMbi h nepeKpbiBaiOTCH. IlosTOMy npH oTcyTCTBHH noKoamHxca cnop ana tohhoh 
H^eHTH(})HKaUHH H pa3rpaHHHCHHH 3THX 2 BHflOB Heo6xOflHMO fleTaJIbHOe H3yneHHe b C3M 
M0p(|)0J10rHHeCKHX OCo6eHHOCTeH meTHHOK. 

C. teres . HauiH jjaHHbie no CTpyxType noKoatunxca cnop xopoino comacyiOTCfl c 
aaHHbiMH P. E. Hargraves (1979), noapo(5Ho onncaBuiHM MopcfiojiorHio cnop. Hobmm b 

M0pc|)0J10rHH, no HaniHM Ha6jIK)fleHH5IM, JIBJIfleTCfl TO, HTO nOBepXHOCTb BTOpHHHOH 
CTBOpKH yCeHHa peAKHM BOJIOCOBHAHbIMH LUHnaMH, aHaJIOrHHHbIMH no CTpyKType BOJIOC- 
xaM, pacnojioxceHHbiM no xpaio CTBOpKH. Hargraves (1979) OTMenaeT, hto xax HapyxcHaa, 
Tax H BHyTpeHHHH nOBepXHOCTH BTOpHHHOH CTBOpXH DiaflXHe, 6eCCTpyXTypHbie. B 03 M 0 X- 
ho, pacxoxcAeHHe aaHHbix no 3TOMy np«3Haxy ABJiaeTCfl pe3yjibTaTOM MopcfioJiorHHecxoH 
H3MeHHHBocTH y cnop. 

flo HacToamero BpeMeHH ocTaBajica HeacHbiM Bonpoc o xojibue nop no xpaio CTBopxw 
y noxoamnxca cnop. E. E. Cupp (1943) OTMenajia xojibuo nop Ha nepBHHHOH CTBopxe, a 
Taxxce TOHxne bojiocxh no ee xpaio. OflHaxo HCCjiejiOBaHHa Hargraves (1979) neTxo 
noxa3ajiH, hto sth bojiocxh h xojibuo nop pacnojiaraiOTca Ha btophhhoh CTBopxe, npw 
3tom nopbi HenocpejiCTBeHHO He CBjnbiBaiOT nonocTb cnopbi c oxpyxcaiomeH cpejtOH. Ilpw 
3tom Ha HJunocTpauHHx b pa6oTe Hargraves (1979) He noxa3aHo HajiHHHa hjih OTcyrcTBHa 
xojibua nop Ha nepBHHHbix CTBopxax cnop. HccjiejiOBaHHa Harnero MaTepnana noxa3biBa- 
k)t, hto xojibuo nop h bojiocxh pacnojiaraiOTca b ochobhom Ha btophhhmx CTBopxax cnop 
h oneHb peaxo nopbi (ho He bojiocxh!) npHcyrcTByiOT h Ha nepBHHHbix CTBopxax (Ta6ji. V, 
7, 2), h Toma Hejib3fl HCXJiiOHHTb BepoHTHocTH coo6meHHa nojiocTH cnopbi c oxpyxcaiomeH 
cpejioH. HajiHHHe nop Ha o6enx CTBopxax cnop mojkho paccMaTpHBaTb xax Mop<J)ojioni- 
necxyio H3MeHHHB0CTb jih6o xax CTajuno pa3BHTHa caMOH cnopbi, xorjja 3th nopw 
noaBJiHiOTCH hjih Hcne3aiOT Ha nepBHHHOH CTBopxe npH onpeAeneHHbix ycjiOBHax oxpyxca- 
lomen cpejjbi b npouecce xcH3HeHHoro unxjia. 

Pa6oTa BbinojiHeHa npH $HHaHCOBOH nojwepxcxe rHTIl «EHopa3Hoo6pa3He» h rpaHTa 
1999 r. AjiMHHHCTpauHH CaHXT-IIeTep6ypra, MHHo6pa30BaHHa PO h Pocchhcxoh a^aae- 
mhh Hayx juia CTyjieHTOB, acnnpaHTOB h MOJiojibix yneHbix CaHXT-IIeTep6ypra. 
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BoTaHHMecKHH HHCTHTyr hm B. JI. KoMapoBa PAH nojiyneHO 20 IX 1999 

CaHKT-neTep6ypr 


SUMMARY 

Four species of the genus Chaetoceros Ehr.: C. ingolfianus and C. karianus (section Brevicate- 
nata ), C. mitra (section Dicladia ), C. teres (section Cylindrica) from the White, Barents, Kara, 
Laptev and Chukchi seas have been studied using the scanning electron microscopy (SEM). New 
information on the morphology of frustules is present. Since the SEM data on the fine structure of 
valves and setae are lacking in literature, the emended diagnoses of these species were compiled. 
Some aspects of morphology and taxonomy of the four species are discussed. 
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© T. A. MHxaHJioea 

OOPMHPOBAHHE JIAMHHAPHEBMX 0HTO4EHO3OB HA BHECEHHOM 
KAMEHHCTOM CYECTPATE B EEJIOM MOPE 

T. A. MIKHAYLOVA. FORMATION OF THE LAMINARIAN PHYTOCOENOSES ON THE INTRODUCED 
STONY SUBSTRATE IN THE WHITE SEA 


H3yneH nponecc (JjopMHpoBaHHa t|)HToneH030B jiaMHHapneBbix npw KOJiOHH3aiiHH BHeceHHoro KaMeHHCToro 
cy6cTpaia b EenoM Mope. HccjieflOBaHHe npOBOflH/iocb b pafioHe CoJiOBenKHx o-bob b TeneHHe 1993—1998 it. 
Ha 3 aiccnepHMeHTajibHbix ruiomaoKax Ha my6um\ 2, 5 h 10 m, b nonce, 3aH»TOM accouHauneH Laminaria 
saccharina + L. digitata. YcTaHOBJieHO, hto b npoixecce KOjiOHH3auHH cyOcTpaTa OTcyrcTByeT (})a3a HCJiaMHHa- 
pweBbix coo6mecTB. CpeaH nepBonoceneHneB Ha Bcex rny6HHax noMHHHpyeT Laminaria saccharina , cybaoMH- 
HaHTaMH Moryr 6biTb Alaria esculenta h Saccorhiza dermatodea , KOTopbie nepe3 2 ro^a nojiHOCTbio hjih nacTHHHO 
HC4e3aioT H3 (J)HToneH03a h eaHHCTBeHHbiM noMHHaHTOM ocTaerca Iximinaria saccharina . CocraB conyrcTByiomHx 
BHnoB h CTpyKTypa (J)HToneH03a (JiopMHpyiOTca b TeneHHe 2— 4-jieraero nepwo^a. Bh^ L. digitata nonBjineTcs 
TOJibKO nepe3 5 /ieT. Ha my6HHax 2—7 m, me pacnojiaraiOTca 6HflOMHHaHTHbie coo6mecTBa L. digitata + L. sac¬ 
charina, (|>opMHpOBaHHe (|)HTOueH03a BKJiioHaeT 3 CTajiHH h aJiHTca He MeHee 10 neT. Ha rjiyOHHax 8—10 m, me 
pa3BHBaiOTca MOHOflOMHHaHTHbie coo6mecTBa L. saccharina , (})HTOiieH03 (JjopMHpyerca 3a 5 jieT. flocjienoBaTejib- 
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■ocTb 3acejieHH« HOBoro cy6cTpaTa b Echom Mope o6ycjiOBJieHa CTpaTeraeH xch3hh h cxopocTbio pocTa 
wjiOB-KOHKypeHTOB h aHajionmHa 6ojibiiiHHCTBy npHMepoB peKO/iOHH3auHH b coodmecTBax JiaMHHapHeBbix 
oocjie KaTacTpo(})HHecKHx HapymeHHH. 

KjuoHeBbie c/ioBa: jiaMHHapneBbie, (j)HT0ueH03, (jsopMHpoBaHHe, crpyicrypa, Bnabi-onnopTyHHCTbi, ko- 
jOHH3auHH, HOBbiH cy6cTpaT, Eenoe Mope. 

B nocjie^HHe aecaTHJieTHH npoMbicjiOBbie ciconjieHHfl jiaMHHapHeBbix BOAopocjieii b 
BejiOM Mope coKpaTHjincb 3a cneT cyxceHHH jiaMHHapHeBoro noaca h yMeHbiueHHa 
iuiothocth 3apocjien, KOTopbie b cbok) onepeflb o6ycjiOBJieHbi yMeHbiueHHeM KOJinnecTBa 
TBepaoro cy6cTpaTa. 3to Bbi3BaHO xax ecTecTBCHHbiMH npoueccaMH 3anjieHH5i jma, Tax h 
nocjie,acTBHHMH npoMbicjra c Hcnojib 30 BaHHeM apar (MaxapoB, KopeHHHKOB, 1980). Taxon 
cnoco6 npoMbicjra npHMemuicH b BejiOM Mope BnjiOTb ao 1990-x rr., hto npnBejio k 
HapyineHHio OnoTona. Eojibinoe kojimhcctbo xaMeHHCToro cyOcTpaTa jih6o H3biMajiocb H3 
moph, jih6o crpe6ajiocb b Bajibi, o6ycjiOBJiHBaa o6pa30BaHne oOuinpHbix npocTpaHCTB 
iixncHx rpyHTOB. B HexoTopbix panoHax Mopa Taxoe H3MeHeHHe Me3opejibec{)a AHa h 
HCHC 3HOBCHHC 3apocnen npHBOAHT k noABHxcxaM mhitchx rpyHTOB h ycHJieHHK) npoueccoB 
3aHJieHHH. 

BoccTaHOBHTb npnGpexcHbie sxocHCTeMbi h cbipbeByio 6a3y JiaMHHapHeBbix Eejioro 
Mopa moxcho, B03Bpamaa xaMeHHCTbiH cyScTpaT b MecTa HCHe3HyBuiHx hjih pa3pexceHHbix 
3apocjien BOAopocjieH. IIpeABapHTejibHbie onbiTbi CBHjjeTejibCTByiOT o ObiCTpoM HapacTa- 
hhh OnoMaccbi Ha hobom cyOcTpaTe (KopeHHHKOB, KanjiHUHH, 1987; MnxaHJiOBa, 1999) 
h, cjiejiOBaTejibHO, o bo3moxchocth 3HaHHTejibHoro yBejinneHna 3anacoB JiaMHHapHeBbix 
Boaopocjien. FIoAo6Hbie AaHHbie OTKpbiBaiOT nepcneKTHBy KpynHOMaciiiTaOHoro co3AaHHH 
HOBbIX JiaMHHapHeBbix COOOmeCTB. B CBH3H C 3THM BaXCHO H3yHHTb, HaCKOJlbKO BHOBb 
({jopMHpyiomHecH cooSmecTBa 6yAyT cooTBeTCTBOBaTb ecTecTBeHHbiM h He 6yaeT jih tcm 
caMbiM HapymeHa sxocHCTeMa Mopa. 

McCJiejlOBaHHH, nOCBHmeHHbie KOJIOHH3aUHH BOflOpOCJIHMH HOBoro CyOCTpaTa, KpaHHe 
HeMHOrOHHCJieHHbl. Bonpoc (J)OpMHpOBaHHH MOpCKHX COOOmeCTB 3aTparHBaJICH B CBH3H c 
npoOjieMaMH oOpacTaHHH h co3AaHHH HcxyccTBeHHbix pncf)OB, npn stom Bejiymee MecTo b 
HCCJiejlOBaHHaX OTBOAHJIOCb THJipoOHOHTaM XCHBOTHOrO npOHCXOXCAeHHH. B OAHOH H3 
HeMHOrOHHCJieHHbIX paSOT, nOCBameHHbIX CTpyKType H pa3BHTHK) (})HTOUeH030B BOAOpO- 
cjieii, BbiaBjieHbi 3HanHTejibHbie CTpyicrypHbie h c|)yHKUHOHajibHbie pa3JiHHHa MexcAy coo6- 
mecTBaMH BOAopocneii ecTecTBeHHbix h BHeceHHbix cyOcTpaTOB b HepHOM Mope h AeJiaeTca 
BbiBOji, hto juia cjjopMHpoBaHHH 3pejioro (|)HTOueH03a HejiocTaTOHHO Aaxce 10-neTHero 
nepnoAa (EpeMeHKo, MHHHHeBa, 1987). 

OopMHpOBaHHe cooOmecTB JiaMHHapHeBbix H3yHanocb b cbh3h c peKOJiOHH3auneH 
nOCJie KaTaCTpO({)HHeCKHX HapyilieHHH, BbI3BaHHbIX B03ACHCTBHCM CHJIbHbIX mTOpMOB 

(Dayton, 1975; Cowen et al., 1982; Dayton et al., 1984; Hoffmann et al., 1984; Ojeda 
Santelices, 1984; Kennedy, 1987a, b, c; Gunnaarsson, 1991), HCTHpaHHeM rpyHTa jibjiOM 
(Gunnarsson, 1991), BbiejiaHHeM BOAopocjiefi (|)HTO(|)araMH (Leighton et al., 1966; Jones, 
Kain, 1967; Paine, Vadas, 1969; Pearse, Hines, 1979; Ayling, 1981; Cowen et al., 1982; 
Kennedy, 1983; Noro et al., 1983; Duggins, 1980; Oshurkov, Ivanjushina, 1993) hjih 
B 03jieHCTBHeM TOTajibHoro npoMbicjia (Kitching, 1941; Svendsen, 1972; Kain, 1975; Reed, 
Foster, 1984; Smith, 1986; Engel, 1990; Sivertsen, 1991; Oshurkov, Ivanjushina, 1993). 
no EejioMy Mopio hmciotch oxaejibHbie cBejteHHa o BOCCTaHOBJieHHH BOAopocneBbix 
coo6mecTB b npouecce peK0Ji0HH3auHH nocjie npoMbicjia, Ha ocHOBaHHH KOTopbix 
cHHTaeTca, hto BOccTaHOBjieHHe npoHcxojtHT 3a 2—4 rojta (fleHHcoB, fleHHCOBa, 1979; 
Bo3XCHHCKaa, 1982; AHuyjieBHH h Ap., 1990). 


MaTepHaji h MeTOAHKa 

HaSjiioAeHHa npoBOAHjw b 1993—1998 it. b BejiOM Mope Ha 10 sxcnepHMeHTajibHbix 
ynacTKax c BHeceHHbiM cy6cTpaTOM. HanSojiee nojiHo 3 axoHOMepHOCTH (JjopMHpoBaHHH 
coo6mecTB JiaMHHapHeBbix BOAopocjien npocjiexcHBaiOTCH b sxcnepHMeHTax Ns 1, 2 h 5, 
KOTopbie npoBOAHJiHCb b panoHe CojiOBeuxHx o-bob (npojiHB nenaKOBCKax CanMa) Ha 
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TABJIHUA 2 


Bhaobo# cocTaB h 6noMacca BOflopocjieif (r/M 2 ) b JiaMHHapweBOM <J>HT0ueH03e H3 aicnepHMeHTa Ms 2 


Bo3pacT (J)HToueH03a 

1 roa 

2 roaa 

3 roaa 

4 roaa 

Toau Ha6jiiOAeHHH 

1995 

1996 

1997 

1998 

Hhcjio npo6 

3 

6 

3 

3 

Chlorophyta 





Cladophora rupestris 

+ 



+ 

Chaetomorpha melagonium 



+ 

+ 

Acrosiphonia flagellata 

+ 

1.2 ± 1.2 



A. incurva Kjellm. 


+ 



Spongomorpha aeruginosa 


+ 


+ 

Monostroma grevillei 



+ 


Enteromorpha prolifera 


+ 


+ 

Ulvaria obscura 

0.1 ±0.0 

+ 

0.7 ± 0.7 

9.4 ±9.3 

Phaeophyta 





Pilayella varia 


28.9 ± 26.5 


0.9 ± 0.6 

P. litoralis 


13.1 ± 10.7 


0.7 ± 0.7 

Ectocarpus confervoides 


13.1 ± 10.7 


0.1 ±0.1 

E. fasciculatus 




0.7 ± 0.6 

E. siliculosus 


13.1 ± 10.7 


0.9 ± 0.6 

E. hiemalis 




0.7 ± 0.6 

Ralfsia verrucosa Aresch. 


, 


+ 

Chordaria flagelliformis 


1.2 ±1.2 



Haplospora globosa 


+ 


+ 

Sphacelaria plumosa 


+ 


18.0 ± 17.0 

Scytosiphon lomentaria 


+ 



Litosiphon filiformis 



+ 

+ 

Stictyosiphon tortilis 


2.3 ±2.3 


+ 

Dictyosiphon hyppuroides (Lyngb.) Kiitz 

m 



0.1 ±0.1 

D. chordaria 


0.4 ±0.4 



Dexmarextin acuieata 

+ 

137.6 ± 116.1 

0.8 ±0.8 

1065.3 ±785.1 




















Dlctyosiphon chordarla Aresch. 

Desmarestia aculeata (L.) Lamour. 

D. viridis (Mull.) Lamour. 

Saccorhiza dermatodea (Dc la Pyl.) J. Ag. 
Chorda tomentosa Lyngb. 

Laminaria digitata (Huds.) Lamour. 

L. saccharina (L.) Lamour. 

Alaria esculenta (L.) Grcv. 

Fucus distichus L. 

F. serratus L. 

F. vesicuiosus L. 


0.9 ± 0.9 
412.2 ± 284.3 
+ 

+ 


10.3 ± 10.3 
2123 ± 1220.1 


I 


2874.2 ±2518.5 
526.5 ± 524.8 
2.1 ±2.1 
0.7 ±0.7 


13.1 ± 10.4 


Rhodophyta 

Porphyra abyssicola Kjellm. 

Audouinella efflorescens (J. Ag.) Papenf. 
Hildenbrandtia rubra (Sommerf.) Menegh. 
Corallinaceae Lamour. 

Corallina officinalis L. 

Euthora cristata (L.) J. Ag. 

Cystoclonium purpureum (Huds.) Batt. 
Fimbrifolium dichotomum (Lepech.) Hansen 
Coccotylus truncatus Wynne et Heine 
Palmaria palmata (L.) Kuntze 
Devaleraea ramentacea (L.) Guiry 
Ceramium circinatum (Kutz.) J. Ag. 

C. rubrum (Huds.) Ag. 

Ptilota plumosa (L.) Ag. 

Pantoneura baerii (P. et R.) Kyi. 

Phycodrys rubens (L.) Batt. 

Polysiphonia urceolata (Lightf.) Grev. 

P. arctica J. Ag. 

P. nigrescens (Smith) Grev. 

Rhodomela confervoides (Huds.) Silva 
Odonthalia dentata (L.) Lyngb. 


+ 

+ 

+ 

+ 

+ 

3.2 ± 3.2 
+ 

1.5 ±1.5 

2.7 ±2.7 



EnoMacca (J)HTOueH03a 

HHCJIO BHflOB 

BmoBan HacbimeHHOcrb 
HBP 


6496.6 ± 3555.7 
51 

31 ±4.6 
1.69 ±0.16 


1.5 ± 1.1 


1.3 ±0.7 


101.3 ±58.9 


+ 

146.7 ± 146.7 

7866.7 ±3806.1 


+ 


+ 


8026.9 ± 3963.7 
8 

4 ±1.0 
0.07 ± 0.07 


28402.6 ± 13381.5 
56.0 ± 56.0 
4.6 ± 4.6 

1.0 ± 1.0 


+ 

+ 

+ 

+ 

2.6 ± 2.6 
+ 

+ 

1.2 ± 1.1 
+ 

0.7 ± 0.6 
+ 

+ 


33016.8 ± 2660.9 
3.3 ±3.3 


+ 


+ 

+ 


103.3 ± 96.4 
0.7 ± 0.7 


+ 

+ 

14.7 ± 12.7 


52463.1 ±4294.3 


1.9 ± 1.7 

54.7 ± 39.8 

0.9 ± 0.9 
+ 

+ 

43.5 ± 42.3 
0.5 ±0.5 


28490.7 ± 13371.0 
31 

10.8 ± 3.8 
0.25 ±0.19 


33151.8 ±2661.4 
19 

12.3 ± 2.7 
0.04 ±0.03 


52866.8 ±4280.2 
17 

9.7 ±1.7 
0.07 ± 0.03 













TABJIHUA 2 

BmjoBoft cocTaB h 6HOMacca BOAOpocjieft (r/M 2 ) b jiaMHHapHeBOM <J)HT0ueH03e H3 3KnepHMeHTa Nq 2 


Bo3pacT 4>HT0ueH03a 

1 roa 

2 roAa 

3 roAa 

4 roAa 

roAW Ha6jIIOAeHHH 

1995 

1996 

1997 

1998 

Mhcjio npo6 

3 

6 

3 

3 

Chlorophyta 





Cladophora rupestris 

+ 



+ 

Chaetomorpha melagonium 



+ 

+ 

Acrosiphonia flagellata 

+ 

1.211.2 



A. incurva Kjellm. 


+ 



Spongomorpha aeruginosa 


+ 


+ 

Monostroma grevillei 



+ 


Enteromorpha prolifera 


+ 


1 

Ulvaria obscura 

0.1 ±0.0 

+ 

0.710.7 

9.419.3 

Phaeophyta 





Pilayella varia 


28.9126.5 


0.910.6 

P. litoralis 


13.1110.7 


0.710.7 

Ectocarpus confervoides 


13.1110.7 


0.1 ±0.1 

E. fasciculatus 




0.710.6 

E. siliculosus 


13.1110.7 


0.910.6 

E. hiemalis 




0.710.6 

Ralfsia verrucosa Aresch. 




+ 

Chordaria flagelliformis 


1.211.2 



Haplospora globosa 


+ 


+ 

Sphacelaria plumosa 


+ 


18.0 117.0 

Scytosiphon lomentaria 


+ 



Litosiphon filiformis 



+ 

1 

Stictyosiphon tortilis 


2.312.3 


1 

Dictyosiphon hyppuroides (Lyngb.) Kiitz 

0 



0.110.1 

D. chordaria 


0.410.4 



Desmarestia acuteata 

+ 

137.61116.1 

0.8 10.8 

1065.31785.1 













Saccorhiza dermatodea 

140.0 ± 80.8 




Chorda /Uum (L.) Lamour. 

+ 

0 



Laminaria saccharina 

1120.0 ± 145.7 

13029.3 ±5423.0 

7869.0 ± 2089.7 

16992.4 ± 1538.1 

Alaria esculenta 

116.7 ± 116.7 

54.8 ± 39.3 

82.0 ± 55.6 


Fucus sp. 


+ 

2.8 ± 1.7 

+ 

Rhodophyta 





Audouinella efflorescens 




+ 

Hildenbrandtia rubra 


' + 

+ 


Corallinaceae Lamour. 



+ 


Euthora cristata 




0.9 ± 0.6 

Cystoclonium purpureum 


+ 

+ 

1.4 ± 1.3 

Fimbrifolium dichotomum 


+ 

+ 

24.0 ± 2.3 

Coccotylus truncatus 


+ 


19.3 ± 18.3 

Ahnfeltia plicata (Huds.) Fries 


+ 


+ 

Palmaria palmata 



+ 

+ 

Devaleraea ramentacea (L.) Guiry 




+ 

Ceram ium circinatum 


0.1 ±0.1 

0.8 ± 0.6 


Ptilota plumosa 


+ 


94.7 ± 24.7 

Pantoneura baerii 


+ 


1.4 ± 1.3 

Phycodrys rubens 


+ 

+ 

42.7 ± 15.4 

Polysiphonia urceolata 


9.5 ± 7.8 

3.3 ± 2.4 

+ 

P. arctica 

+ 

+ 


1.3 ±0.7 

P. nigrescens 


0.1 ±0.1 

1.5 ±0.5 


Rhodomela confervoides 

+ 

0.4 ± 0.3 

+ 

1.0 ±0.6 

Odonthalia dentata 


+ 

0.4 ± 0.3 

94.7 ± 33.4 

EHOMacca <J)HTOueH03a 

1376.9 ±153.0 

13305.2 ±5557.7 

7961.6 ±2038.3 

18370.9 ±2265.3 

HhCJIO BHflOB 

10 

33 

19 

35 

BnaoBafl HacbimeHHOcTb 

6.0 ± 0.6 

12.0 ±2.0 

13.7 ± 1.8 

26.0 ± 3.6 

HBP 

0.68 ±0.10 

0.16 ±0.05 

0.13 ±0.09 

0.42 ±0.12 





BmjoBoft cocTaB h 6HOMacca 

C>HT0UeH03 
Bo3pacT 4>HT0ueH03a 
rOAW Ha6jIIOACHHH 
Hhcjio npo6 

Chlorophyta 
Cladophora rupestris 
Chaetomorpha melagonium 
Acrosiphortia arcta 
A. flagellata 

Spongomorpha aeruginosa 

Phaeophyta 

Pilayella litoralis 
Ectocarpus confervoides 
E. fasciculatus 

E. penicillatus (Ag.) Kjellm. 

Haplospora globosa 
Sphacelaria arctica Harv. 

S. plumosa 
Stictyosiphon tortilis 
Desmarestia aculeata 
D. viridis 

Laminaria digitata 
L. saccharina 
Fucus vesiculosus 

Ascophyllum nodosum (L.) Le Jolis 



0.110.1 
0.1 ±0.1 

0.1 ± 0.1 


0.1 ± 0.1 
+ 

3.212.8 
0.1 ± 0.1 
62.9162.9 
1013.91179.1 


36.7116.9 


2418.01971.0 

1.711.7 


82.6148.2 52.3130.6 

+ 

0.310.3 

1407.01416.0 2195.01 1688.0 

0.510.5 


489.4 


1070.8 1 173.4 












Rhodophyta 


Audouinella efflorescens 

A. purpurea (Lightf.) Woelkerling 

+ 

Hildenbrandtia rubra 

0.1±0.0 

Coral/inaceae Lamour. 

+ 

Corallina officinalis 

Euthora cristata 

0.6 ± 0.3 

Fimbrifolium dichotomum 

0.210.1 

Coccotylus truncatus 

Ahnfeltia plicata 

0.210.1 

Palmaria palmata 

+ 

Scagelia pylaisaei (Mont.) Wynne 

Ceramium circinatum 

+ 

Ptilota plumosa 

0.110.1 

Panloneura baerii 

0.110.1 

Phycodrys rubens 

0.410.3 

Polysiphonia arctica 

1.010.8 

P. nigrescens 

+ 

Rhodomela confervoides 

0.1 10.1 

Odonthalia dentata 

6.8 12.4 

EHOMacca (J)HT0ijeH03a 

1090.1 1 134.6 

Hhcjio bhzjob 

29 

BnaoBafl HacbimeHHocTb 

19.310.3 

HBP 

0.3610.25 


0.7 

5.0 

26.0 

11.0 

532.1 

5 



0.52 










my6HHax 2, 5 h 10 m cootbctctbchho, b npeaenax jiaMHHapHeBoro noaca. 3xcnepHMeH- 
TanbHbie nojmroHbi nnomaabio 75—100 m 2 pa3MemajiH Ha cboOoahwx ot pacTHTejibHocTH 
ynacTKax ana. B xanecTBe cyGcTpaTa Hcnojib30BajiH xaMHH 15—30 cm b anaM., B3aTbie H3 
BepxHeft jiHTopajiH h cynpajiHTopajiH. CyGcTpaT bhochjih b jicthhh nepnoa. IlnoTHOCTb 
pacnpeaeneHHa KaMHen cocTaBnana 3—8 uit./m 2 . SxcnepHMeHTbi Ns 1 h 2 npoBoannn b 
npojiHBe Mexcay o-BaMH CeHHbie JIyat>i. KoHTpojibHbiM b o6ohx sxcnepHMeHTax cnyxcnno 
oflHO cooSmecTBO, pacnonoxteHHoe Ha rnyGnHe 3—4 m (TaGn. 1, 2). ripoGbi b hobbix 
(J)HToueH03ax oTGnpann b Hiojie 1995—1998 it., b KOHTpojie — b Hiojie 1996 r. flaHHbie 
no nepBbiM 2 roaaM pa3BHTHa cooGmecTB b sthx sxcnepHMeHTax onyGjiHKOBaHbi (MHxan- 
jiOBa, 1999). HecooTBeTCTBHe 3HaneHHH 6HOMacc 3aecb h b npeabiaymen CTaTbe oGbacHa- 
eTca TeM, hto b HacToamen paGoTe npHMeHHJin HHyio MeTO^HKy nepecneTa GnoMacc. 
SxcnepHMeHT N° 5 npoBoannn okojio o-Ba Ilecba Jlyna. KoHTpojibHbiM ana hoboix) 
c{)HT0ueH03a Gbuio ecTecTBeHHoe cooGmecTBo, pacnonoxceHHoe paaoM c sxcnepHMeHTanb- 
hmm nojinroHOM h Ha oaHon c hhm rnyGnHe (TaGn. 3). FlpoGbi b hobom cf)HToueH03e 
OTGnpajiH b Hiojie—aBiycTe 1994—1998 nr., b KOHTpojie — b Hione 1997 r. flaHHbie no 
1-My roay pa3BHTna cooGmecTBa Ha hobom cyGcTpaTe OTcyTCTByiOT, no 2-My roay (1994 r.) 
nojiyneHbi H. A. KoBajibnyxoM (EHH PAH). OcTajibHbie HaGmoaeHHa npoBeaeHbi bbto- 
poM. Ot6op npoG ocymecTBnann b 3 — 6-xpaTHOH noBTopHOCTH Boaona3HbiM cnocoGoM c 
Hcnojib30BaHneM MepHbix paMOK 1 m 2 h (hjih) 0.25 M 2 . 

ConeHocTb b panoHe HCcneaoBaHna b jicthhh nepnoa cocTaBnaeT 27 %o (HyraHHOBa, 
KopeHHHKOB, 1995). MaxcnManbHaa cxopocTb npHaoHHoro TeneHna bo Bcex sxcnepnMeH- 
Tax cocTaBJiaeT 0.15 — 0.16 m/c. 

InyGHHy onpeaenann npn noMomn rnyGHHOMepa (Boaona3) unu c noaKH pynHbiM 
hotom, rHapoanHaMHHecKHe xapaxTepncTHKH — npn noMomn H3MepHTena ckopocth h 
HanpaBjieHHa tchchhh CM-2. 

flna onncaHHa h cpaBHHTenbHOH xapaKTepncTHKH c})HT0ueH030B h ueHononynaunn 
npHMeHaaH cneayiomnn KOMnnexc oueHOHHbix napaMeTpoB: 1) cocTaB h kojihhcctbo 
BHaoB cj)HToueH03a B ueaoM, xaxcaoro H3 apycoB h CHHy3HH 3nncj)HTOB; 2) BHaoBaa 
HacbimeHHOCTb cj)HTOueH03a (hhcjio BHaoB/M 2 ); 3) GnoMacca oxnenbHbix BHaoB (r/ m 2 ); 
4) GnoMacca cj)HTOueH03a (r/M 2 hhh kx/m 2 ); 5) aona GnoMaccbi nepBoro h BToporo apycoB 
h CHHy3HH 3nH(J)HTOB b GnoMacce c|)HToueH03a (%); 6) naoTHocTb noceneHHa nonoroBbix 
pacTeHHH (3K3./M 2 ), t. e. pacTeHHH, aJiHHa xoTopbix npeBbiuiaeT 50 cm (Smith, 1986); 
7) nnoTHocTb noceneHHa Bcex pacTeHHH (3K3./m 2 ); 8) B03pacTHaa CTpyKTypa ueHononyna- 
uhh aoMHHaHTOB: aona (%) pacTeHHH xaxcaon B03pacTHoii rpynnbi b ueHononynauHH; 
9) pa3MepHaa CTpyxrypa ueHononynaunn: nnoTHOCTb noceneHHa pacTeHHH (sk3./m 2 ) 
xaxcaon pa3MepHOH rpynnbi; 10) HBP — HHaexc BHaoBoro pa3Hoo6pa3Ha Bcero c^HTOue- 
H03a, nepBoro h BToporo apycoB, cnHy3nn snncJnrroB, KOTopbin onpeaenaeTca no cneay- 
lomen cj)opMyne (Shannon, Weaver, 1963; IleceHKO, 1982): 

f \ 


HBP = 



•log 2 


m 

M 

V 7 


rae m, — GnoMacca i-ro BHaa (r/M 2 ), M — GnoMacca uenoro cj)HTOueH03a, nepBoro h 
BTOpOIX) apyCOB, CHHy3HH 3nH(J)HTOB (r/M 2 ). 

flaHHbie, nonyneHHbie Ha SKcnepnMeHTanbHbix nnomaaKax, cpaBHHBann no BceM 
noxa3aTenaM c KOHTponbHbiMH cooGmecTBaMH, xpoMe Toro, ana cpaBHeHHa Gbinn npn- 
BneneHbi CBeaeHHa no MexcroaoBon anHaMHKe xapaKTepHoro ana panoHa HccneaoBaHHa 
KnnMaKCHoro naMKHapneBoro cooGmecTBa (MnxannoBa, 2000). 


Pe3ynbTaTbi 

B HOBbix cj)HTOueH03ax Ha rnyGHHax 2 h 5 m (sxcnepHMeHTbi N« 1 h 2) oGmee 
KonHnecTBO BHaoB h BHaoBaa HacbimeHHOCTb yxce Ha 2-h roa, a Ha rnyGHHe 10 m 
(SxcnepHMeHT N° 5) Ha 3-ii roa cooTBeTCTByiOT aHanoniHHbiM noxa3aTenaM ecTecTBeHHoro 
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coo6mecTBa (MHxafijioBa, 2000) npn HexoTopbix otjihhhhx ot nocneaHero no BHaoBOMy 
cocTaBy (TaOji. 1—3). HanGonee BaacHbiM otjihhhcm aBnaeTca OTcyTCTBHe b hobmx 
(})HT oueH03ax b TeneHne nepBbix 4 JieT BHaa Laminaria digitata — oaHoro H3 aoMHHaHTOB 
KOHTpojibHoro c{)HT0ueH03a (TaOji. 1, 2). IloaBJieHHe 3Toro BHaa OTMeneHO b sxcnepHMeHTe 
Ns 5 TOJibKo Ha 5-h roa (TaGn. 3). 

BwoMacca hoboix) c{)HToueH03a H3 sxcnepHMeHTa Ns 1 Ha 2 — 4-h roaM pa3BHTHa 
(TaGn. 1) 3HanHTejibH0 npeBbiuiaeT GnoMaccy ecTecTBeHHbix GenoMopcxnx jiaMKHapneBbix 
cooOmecTB. EnoMacca nocaeaHHx peaxo aocraraeT 30 kx/m 2 ; oGmhho sto cooGmecTBa, 
me flOMHHHpyeT L. digitata. B hobom ace cooGmecTBe Ha npoTaaceHHH 4 JieT aoMHHHpyeT 
bha L. saccharina , xoTopbin b ecTecTBeHHbix ycnoBHax HHXoraa He (J)opMHpyeT Taxyio 
BbicoKyio GnoMaccy. BnoMacca HOBoro (J)HT0ueH03a H3 sxcnepHMeHTa Ns 2 Ha 2— 4-h roaM 
(TaGn. 2) cooTBeTCTByeT aHanoniHHOH BejiHHHHe HanGonee npoayxTHBHbix ecTecTBeHHbix 
cooOmecTB, npoH3pacTaiomHx b cpeaHeM ropH30HTe jiaMKHapweBoro noaca (rnyGHHa 
5—7 m). BwoMacca hoboix) cj)HToueH03a H3 sxcnepHMeHTa Ns 5 Ha 3-h tor hcckojibko 
npeBbiuiaeT OnoMaccy KOHTpojibHoro cj)HToueH03a (TaGn. 3), ho HaxoanTca Ha ecTecTBeH- 
hom ypoBHe. B nocneayiomHe roaM OnoMacca He yBejiHHHBaeTca h BapbnpyeT He3HanH- 
TejibHO (TaGn. 3). 

Bjiaro^apa MOHOaOMHHaHTHOCTH HBP HOBbIX (})HT0UeH030B h3 SKcnepuMeHTOB Ns 1 H 
2 b TeneHne 4 JieT ocTaeTca xpaime hh3khm (TaGn. 1, 2), Toraa xa k ecTecTBeHHbie 
cooOmecTBa Ha Tex ace rjiyOnHax, b BepxHeM h cpeaHeM ropn30HTax jiaMHHapneBoro noaca, 
xax npaBHjio, GHaoMHHaHTHbi h nosTOMy hmciot HBP okojio 1 (TaGn. 1) (MnxaHJiOBa, 
2000). HBP hoboto cj)HToueH03a Ha rnyOuHe 10 m H3 SKcnepnMeHTa Ns 5, HannHaa c 3-ro 
roaa, cooTBeTCTByeT HBP KOHTpojibHoro cj)HToueH03a (TaGn. 3). 

XapaxTepHaa ana ecTecTBeHHbix cooGmecTB 3-apycHaa CTpyxTypa b hobom c{)HTOue- 
H03e*B sxcnepHMeHTe Ns 1 cj)opMHpyeTca na 3-h roa, b sxcnepHMeHTe Ns 2 — Ha 2-h, a 
b SKcnepHMeHTe Ns 5 — Ha 4-h roa. OaHaxo cocTaB HexoTopbix CTpyxTypHbix xoMnoHeH- 
tob hobmx cj)HToueH030B OTjiHHaeTca ot ecTecTBeHHbix. OcoOeHHo 3to xacaeTca nepBoro 
apyca. B sxcnepHMeHTd Ns 1 oh xapaxTepH3yeTca MOHoaoMHHaHTHocTbio h cootbctctbch- 

HO HCKJlIOHHTeJIbHO HH3KHM 3 HaHeHHeM HBP (0.01-0.06) no CpaBHeHHK) C KOHTpOJIbHbIM. 

B SKcnepHMeHTe Ns 2 Ha 1 -h roa pa3BHTHa b nepBbin apyc Bxoarr 4 BHaa, nosTOMy, 
noaoGHo nepBOMy apycy ecTecTBeHHbix cooGmecTB Ha toh ace my6HHe (MnxaHJiOBa, 
2000), Gyaynn onHroaoMHHaHTHMM, oh HMeeT cpaBHHTejibHo bmcoxhh HBP (0.68). 
OaHaxo npn aanbHenineM pa3BHTHH nepBbin apyc CTaHOBHTca MOHoaoMHHaHTHbiM, h ero 
HBP CHHacaeTca ao 0.1. B sxcnepHMeHTe Ns 5 Ha 5 -h roa nepBbin apyc npnoGpeTaeT 
nojiHoe cxoacTBo no cocTaBy h cTpyxType c nepBbiM apycoM KOHTpojibHoro (J)HToueH03a. 

CTpyKTypa BToporo apyca hobmx ^HT 0 ueH 030 B b sxcnepHMeHTax Ns 1 h 2 npaxra- 
necKH cooTBeTCTByeT TaxoBon ecTecTBeHHbix coo6mecTB Ha cxoahmx rnyGHHax (xoht- 
pojibHbiH (J)HTOueH03) (MnxaHJiOBa, 2000): BHaoBOH cocTaB cj)opMHpyeTca yace Ha 2-h roa, 
a BejiHHHHa HBP Ha npoTaaceHHH Bcero nepnoaa HaGnioaeHHH HMeeT cpaBHHTejibHo 
Bbicoxoe 3HaneHHe (0.67—1.72 b sxcnepHMeHTe Ns 1; 1.28 — 2.04 b sxcnepHMeHTe Ns 2). 
OaHaxo b oTjiHHHe ot CTaGHJibHbix ecTecTBeHHbix cooGmecTB bo btopom apyce hobmx 
cJ)HToueH030B b nepBbie 4 ro^a He HaGjnoAaeTca nocToaHCTBa noMHHaHTOB. B sxcnepn- 
MeHTe Ns 5 BTopon apyc Ha 4-h roa npHoGpeTaeT nojiHoe cxo^ctbo no cocTaBy h CTpyxType 
CO BTOpbIM apyCOM XOHTpOJIbHOrO (J)HTOUeH03a. 

TpeTHH apyc hobmx cj)HToueH 030 B, Kax h y GojibuiHHCTBa ecTecTBeHHbix jiaMHHapne- 
bmx cooGmecTB, o6pa3yiOT xopajuiHHOBbie h Hildenbrandtia rubra (TaGji. 1 — 3). CnHy3Ha 
snn^HTOB, xapaxTepHaa ana ecTecTBeHHbix cooGmecTB (xoHTpojibHbiH (|)HTOueH03 ana 
sxcnepHMeHTOB Ns 1 h 2) (MnxaHJiOBa, 2000), b sxcnepHMeHTax Ns 1 h 2 ^opMHpyeTca 
x 4-My roay pa3BHTHa, no Mepe CTapeHHa pacTeHHii Laminaria saccharina. B sxcnepn- 
MeHTe Ns 5 snn^HTbi noaBJiaioTca Ha 5-h roa; b xoHTpoabHOM ana 3Toro sxcnepHMeHTa 

(J)HTOueH03e 3nH(J)HTbi pa3BHBaiOTca He3HaHHTeabHO. 

floaa GnoMaccbi BToporo apyca h CHHy3HH snn^HTOB b oGmen GnoMacce hobmx 
cooGmecTB H3 sxcnepHMeHTOB Ns 1 h 2 Ha npoTaxceHHH nepBbix 4 neT 3HaHHTenbHo HHxe, 
neM b ecTecTBeHHbix (J)HTOueH03ax, Gaaroaapa TOMy, hto noaaBnaiomee GonbuiHHCTBO 
cJ)HTOMaccbi npnxoaHTca Ha nepBbiH apyc, TOHHee — Ha ero aoMHHaHT L. saccharina. 


5 BoTaHHHecKHM xypHan Ns 9, 2000 r. 
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flojia nepBoro apyca b OnoMacce ecTecTBeHHbix coo6mecTB BepxHero ropH30HTa jiaMHHa- 
pneBoro noaca (myOHHa 2 — 4 m) cocTaBjiaeT He 6ojiee 91—92 % Gjiarojjapa oOhjihio He 
TOJIbKO JiaMHHapHeBbIX, HO H ApyrHX BHAOB (KOHTpOJlbHblH (J)HT0UeH03 H3 SKCnepHMeHTOB 
Ns 1 h 2). B cpe^HeM ropH30HTe (rny6HHa 5 — 7 m) AOJia nepBoro apyca cocTaBjiaeT 
94—95 % (MHxaftjioBa, 2000), b hhxchcm (rciyOnHa 8—10 m) — 99 % (KOHTpojibHbift 
cJ)HToueH03 H3 sxcnepHMeHTa N® 5). B hobmx cooOmecTBax b BepxHeM h cpeAHeM 
ropH30HTax ^aMHHapneBoro noaca (3KcnepHMeHTbi Nn 1 h 2) nponcxoAHT ObiCTpoe 
HapacTaHHe GnoMaccbi L. saccharina , nosTOMy AOJia OnoMaccbi nepBoro apyca Taxace 
GbicTpo B03pacTaeT a o 98—99 % h b TeneHne nepBbix 4 jieT npeBbiuiaeT ecTecTBeHHbiH 
ypoBeHb. B SKcnepHMeHTe N° 5 b CBa3H c 3aMeAJieHHbiM HapacTaHHeM OnoMaccbi L . sac¬ 
charina jjojia nepBoro apyca b o6meft OnoMacce Ha 2-ft foa hcckojibko HHxce — 92 — 95 %. 
Ha 3-ft toa o6a sthx noKa3aTejia bwxoaht Ha ecrecTBeHHbift ypoBeHb. 

Bha L. saccharina b hobmx c|)HToueH03ax oneHb rycTO 3acejiaeT cboOoahwh cyOcTpaT, 
nepe3 1 toa njioTHOCTb npopocTKOB Ha hobom cyOcTpaTe cocTaBjiaeT ot HecKOjibKHX cotch 
AO HecKOjibKHX Tbican 3K3eMnjiapoB Ha 1m 2 . Flo Mepe AaJibHeftinero pa3BHTHa njioTHOCTb 
nocejieHHa BHAa cHHacaeTca. 3a nepnoA haOaioachhh pa3BHBaiomaaca ueHononynauHa 
L. saccharina b sxcnepHMeHTe N 2 1 OTjiHHaeTca ot nonyjiaunft jiaMHHapneBbix b ecTecT- 
BeHHbix cooOmecTBax: Ha 4-ft toa b Heft npeoOjiaAaiOT KpynHbie, CTapbie BOAopocjiH, 
noAaBjiaiomHe pa3BHTHe npopocTKOB. njioTHOCTb nocejieHHa nojioroBbix pacTeHHft b 
hobom cooOmecTBe (54.7 3K3./m 2 ) 3HaHHTejibHo npeBbiuiaeT TaxoByio BejiHHHHy He TOJibKo 
AJia L. saccharina , ho h aa« Bcex JiaMHHapneBbix (J)HT0ueH030B (okojio 30 3K3./m 2 ). B 
SKcnepnMeHTe N° 2 Ha 4-ft foa CTpyxTypa ueHononynaijHH L. saccharina b hobom 
cj)HTOueH 03 e bo mhotom cooTBeTCTByeT CTpyKType ecTecTBeHHbix nonyjiaunft. IlnoTHocTb 
nocejieHHa nojioroBbix pacTeHHft (29.3 3X3./m 2 ) coBnaAaeT c MaxcHManbHoft unoTHOCTbio 
JiaMHHapHeBbIX b ecTecTBeHHbix cooOmecTBax. IlpH Taxoft njioTHOCTH pacTeHHft nojiora 
yace bo3moxcho npopacTaHHe mojioamx pacTeHHft, KOTopbie h noaBjiaiOTca b ueHononyjia- 
uhh b 3aMeTHOM KOJiHuecTBe. B 3KcnepHMeHTe N 2 5 CTpyKTypa pa3BHBaiomeftca ueHono- 
nyjiauHH L. saccharina Ha 5-ft roA CTaHOBHTCa nojiHOCTbio HAeHTHHHoft CTpyxType 
nonyjiauHH L. saccharina b KOHTpojibHOM c})HTOueH03e. 


OGcyjKAeHHe 

ripoBeAeHHbie HccjieAOBaHHa no3BOJiHjiH npocjieAHTb nocjieAOBaTejibHocTb xojioHH3a- 
Uhh BOAopocjiaMH hoboix) cyOcTpaTa. Hepe3 foa AOMHHaHTOM CTaHOBHTCa Laminaria 
saccharina . B BepxHeM h cpeAHeM ropH30HTax jiaMKHapneBoro noaca cySAOMHHaHTaMH 
MOiyr 6biTb Alaria esculenta h oahojicthhii bha Saccorhiza dermatodea. Hepe 3 2 roAa 
eAHHCTBeHHbiM AOMHHaHTOM ocTaeTca Laminaria saccharina , Alaria esculenta CTaHOBHTCa 
peAKHM bhaom, a Saccorhiza dermatodea Hcne3aeT H3 cooGmecTBa. EcTecTBeHHbift cocTaB 
HeAOMHHHpyiomHx bhaob h 3-apycHaa CTpyxTypa (J)HTOueH03a cjjopMHpyioTca cpaBHHTejib- 
ho GbicTpo, b TeneHHe 2— 4-jieTHero nepHOAa. Ilo Mepe CTapeHHa JiaMHHapneBbix Ha hx 
cjioeBHmax pa3BHBaeTca CHHy3na 3nH(J)HTOB, aHanorHHHaa ecTecTBeHHbiM cooOmecTBaM. 
Bha Laminaria digitata noaBJiaeTca b cooOmecTBe TOJibKo nepe3 5 JieT. 

C yBejiHHeHHeM rnyOnHbi CHnacaeTca niApOAHHaMHHecxaa axTHBHOCTb. B ecTecTBeH¬ 
Hbix cooOmecTBax bha L. digitata , npHcnocoOjieHHbift k xch3hh b MecTax c 6ojiee 
CHjibHbiMH TeneHHaMH (Gunnarsson, 1991), c yBejiHHeHHeM nnygHHbi (8—10 m) nepecTaeT 
6bITb B HHCJie AOMHHaHTOB HJIH HCHe3aeT H3 JiaMHHapHeBbIX UCH030B. IloSTOMy oObIHHO 
cooOmecTBa, npoH3pacTaiomHe Ha HnacHeft rpaHHue naMHHapneBoro noaca b EejioM Mope. 
MOHOAOMHHaHTHbi. TaKHM o6pa30M, (JjopMHpoBaHHe hobwx JiaMHHapneBbix cooOmecTB Ha 
3TOft myGHHe npOHCXOAHT CpaBHHTeJIbHO GbICTpO H CBOAHTCa K CTaHOBJieHHIO H CTaOHJIH- 
3aunn nonyjiauHOHHoft CTpyxTypbi BHAa L. saccharina. 

B MecTax npon3pacTaHHa 6ojiee cjioacHbix OHAOMHHaHTHbix cooOmecTB BepxHero h 
cpeAHero ropn30HTOB jiaMHHapneBoro noaca pa3BHTne HOBoro c|)HToueH03a 6yaeT npoHC- 
xoAHTb AOJibiue. OopMnpoBaHHe 6HAOMHHaHTHoro cooOmecTBa BKjnonaeT 3 CTaAnn. Ha 
nepBoft CTaAHH nponcxoA^T pa3BHTne h CTaHOBneHne nonyjiaunoHHofi CTpyKTypbi BHAa- 
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nepBonocejieHua, t. e. L. saccharina. Ha BTopon ctbuhh BTopon AOMHHaHT KOHTpojibHoro 
coo6mecTBa (L. digitata) noaBJiaeTca CHanajia KaK peaxnn, 3aTeM KaK conyTCTByiomHH 
bhjj, a aajiee nponcxouHT cTaHOBjieHHe ero nonyjrauHOHHOH CTpyKTypbi. TpeTba CTajtHfl — 
CTajuw KjiHMaKCHoro cooGmecTBa, me AJiHTejibHoe BpeMfl ycTOHHHBO cocymecTByioT 2 
BHfla Laminaria. 

Ha HauieM MaTepnajie moxcho KOHCTaTHpoBaTb 3aBepmeHHe (JiopMHpoBaHHfl mohouo- 
MHHaHTHoro coo6mecTBa b sxcnepnMeHTe Ne 5 3a 5 jieT. B sxcnepHMeHTax N» 1 h 2 
npouecc (J)opMHpoBaHHH HOBbix cooGmecTB b TeneHHe 4 JieT npoxouHT nepByio CTajuno; 
juih AOCTHxceHHH KjiHMaKca noTpe6yeTca He MeHee 10 JieT. 

BaxcHo oTMeTHTb, hto b npouecce (|)opMHpoBaHHfl jiaMHHapneBbix ueH030B oTcyTCTByeT 
(J)a3a ajibTepHaTHBHbix cooOmecTB, KOHKypHpyiomHX c cooOmecTBaMH jiaMHHapHeBbix, 
HanpHMep cooOmecTB 6ecno3BOHOHHbix hjih 6bicTpopacTyiunx 3ejieHbix Boaopocjien. 3to 
o6T>5ICH5ieTCH, BO-nepBbIX, TeM, HTO B Cy6jlHTOpaJlH BbICOKoOopeaJIbHbIX MOpefi npH 
CTaOHJlbHOH MOpCKOH COJieHOCTH C COoOmeCTBaMH BOAOpOCJieft He CnOCOOHbl KOHKypHpO- 
BaTb cooOmecTBa xchbothmx (HanpHMep, mhjjhh) (OmypKOB, 1993). Bo-BTopbix, b BejiOM 
Mope OTcyTCTByKJT cj)HTocj)arH, oKa3biBaiomHe CHJibHoe B03uencTBHe Ha JiaMHHapHeBbie 
cooGmecTBa. IlosTOMy 3jjecb b otjihhhc ot cooOmecTB, me BaxcHyio pojib HipaiOT 
MexcBHflOBbie B3aHMO,aeHCTBHH b CHCTeMe «bouopocjih —(J)HTO(J)arH—xHmHHKH» (Estes, 
Palmisano, 1974; Breen, Mann, 1976; Mann, 1977; Duggins, 1980; Breen et al., 1982; 
Dayton, 1985), cjiopMHpoBaHne C oo6mecTB BouopocjieH He xoHTpojiHpyeTCfl npyrnMH 
GeHTOCHbiMH opraHH3MaMH. H B-TpeTbHX, b EenoM Mope cooGmecTBa JiaMHHapneBbix 
npHyponeHbi k CTa6njibHbiM cy6jiHTopajibHbiM ycjiOBHHM, BepoaTHO, nosTOMy 3uecb OTcyT- 
CTByeT cj)a 3 a scjieMepHbix onnopTyHHCTHHecKHx Boaopocjien, xoTopaa b JiHTopanbHon 30He 
npejtBocxHutaeT noceneHne bhjjob xjiHMaxcHon CTajtnn (Kain, 1975; Clayton, 1990). 

Ha hobom cy6cTpaTe b BejiOM Mope cpa3y cjiopMHpyeTCfl coo6iuecTBo JiaMHHapneBbix 
Bojtopocjien. Bojiee Toro, b nepBbie 2 roua jiaMHHapneBbie c oneHb bmcokoh njiOTHOCTbio 
oxxynnpyiOT cyGcTpaT, hto npenaTCTByeT pa3BHTHio bhuob noupocTa. Ho, bo3Moxcho, He 
TOJibKo 3to cjtepxcHBaeT (JiopMHpoBaHne BToporo h TpeTbero jipycoB. 3xojiorHnecxyio 
rpynnHpoBKy oGjinraTHbix bhjjob noupocTa BbiaejiHJi P. K. Dayton (1975), pa6oTaa b 
jiHTopajibHon 30He. 3th BHjibi nornOaioT nocjie yaajieHHH nojioroBbix Bouopocjien, 
KOTopbie, BepoHTHO, 3amnmaioT nx ot ocymeHna n CHjibHoro H3JiyneHHfl. IIo-BHUHMOMy, 
b cy6jiHTopajin bhum noupocTa Taxxce oOjiaaaiOT cneuHcjjHHecxHMH Tpe6oBaHHHMH k cpeue. 
Tax, xpacHbie Bouopocjin — ocHOBHbie npeucTaBHTejm BToporo h TpeTbero apycoB — 
npncnoco6jieHbi k xch3hh no jx nojioroM JiaMHHapHeBbix hjih b 6ojiee rny6oxoBOUHon 30He, 
xyua aoxoaht oneHb He6oJibiuoe xojiHnecTBO CBeTa, nosTOMy ohh noflBJiaiOTCfl b cooOmec- 
TBe TOJibKo nocjie (JiopMHpoBaHHH nojiora. 

OopMHpoBaHne cocTaBa jtoMHHaHTOB — HaH6ojiee jyiHTeJibHbin npouecc npn pa3BHTHH 
c})HT0ueH03a. Oh onpeuejiaeTCfl xoHxypeHTHbiMH B3aHMOuencTBHHMH Mexmy uoMHHHpyio- 
LUHMH BHUaMH, HMdOLUHMH CXOAHbie XCH3HeHHbie (})OpMbI. 

npn noHBjieHHH hoboto cy6crpaTa B03HHxaeT CHTyauna, xoma OTcyTCTByeT xoHxypeH- 
uhh 3a npocTpaHCTBO h cBeT, nosTOMy Ha hobom cy6erpaTe Mbi HaOjnouaeM npoueccbi, 
aHajiornHHbie H3MeHeHHHM, npoHCxoufliUHM nocjie yuajieHHH JiaMHHapneBbix Bouopocjien. 
Oco6eHHo 3to xacaeTca nojiHoro yuajieHHH, Tax xax b pe 3 yjibTaTe yuajieHHH TOJibxo 
nojioroBbix pacTeHHH CHHxcaeTca xoHxypeHuna 3a cbct, b to BpeMfl xax cy6cTpaT 
no-npexcHeMy ocTaeTca 3aHHTbiM pacTeHHHMH noupocTa. J. M. Kain (1975) CHHTaeT, hto 
b sxcnepHMeHTax c yuajieHHeM TOJibxo nojioroBbix pacTeHHH (Kitching, 1941; Svendsen, 
1972) BoccTaHOBJieHHe JiaMHHapneBbix HueT 6biCTpee, Tax xax oOecnenHBaeTca He 3a cneT 
npouyKUHH HOBbix cnop, a Ojiarouapa pocTy MOJioubix pacTeHHH, ocTaBinnxcH Ha cy6cT- 
paTe. Hto xacaeTcn cyOcTpaTa, noJiHocTbio OHHiueHHoro ot BouopocjieH, to Ha HeM 
ocTaiOTca noxoamnecH MHxpocxonHHecxne CTaunn — raMeTO^HTbi (Kain, 1975). OuHaxo 
JiaMHHapneBbie npouyuHpyiOT oneHb 6ojibinoe xojiHnecTBO cnop (Chapman, 1984; Maxa- 
poB, IIJoiiiHHa, 1998), xoTopbie bxthbho 3aHHMaiOT HOBbin cyOcTpaT h npopacTaiOT Ha 
HeM, He3aBHCHMO OT HaJIHHHH HJIH OTCyTCTBHH Ha CyOCTpaTe raMeTO(|)HTOB. 

ripn BoccTaHOBjieHHH cooOutecTB HHoma cpa3y noHBjiaeTca uoMHHaHT. HanpHMep, 
nocjie yuajieHHH Mopcxnx excen b ioxchoh KajincfiopHnn BoccTaHOBJieHHe coo6mecTBa 
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Macrocystis OTMeneHO yace nepe3 1 tor (Leighton et al., 1966). Ho 6ojiee nacTO 
noHBjieHHio ^OMHHaHTa KJiHMaKCHoro coo6mecTBa npeAinecTByioT Apyrne ctbahh. Tax, Ha 
6oJiee ceBepHOM no6epeacbe (iirraT BaimiHiroH), npeacAe neM ycTaHOBHTca coo6mecTBO 
Toro ace BHAa, nponcxoAHT CMeHa no xpaimeH Mepe AByx CTa^nn: b 1-h foa AOMHHHpyeT 
Nereocystis , a bo 2-h h 3-h foam — bham Laminaria (Paine, Vadas, 1969). Eme 
ceBepHee — b EpHTaHcxoii KonyM6HH (KaHaAa) — b 3-h foa AOMHHHpyeT He Laminaria , a 
Pterigophora (Pace, 1981). Ilocjie npoMbicjia Laminaria hyperborea b HopBeniH b TeneHHe 
3 JieT pa3BHBaiOTca bham Desmarestia aculeata, D. viridis , Laminaria saccharina h Halidrys 
siliquosa (Svendsen, 1972). Ha o-Be Msh b BejiHKo6pHTaHHH nocne pacnncTXH «jiecoB» 
Laminaria hyperborea b 1-h roA pa3BHBaeTca Saccorhiza polys hides, bha Laminaria hyper¬ 
borea CTaHOBHTCa AOMHHaHTOM BO 2-H FOA, a HCXOAHyK) SHOMaCCy 3TOT BHA BOCCTaHaBJIHBaeT 
TOJibKo Ha 3 -h roA (Kain, 1975). Ha KoMaHAopcKHx o-Bax b BepxHen cy6jiHTopajiH nocne 
npoMbicjia L, dentigera nponcxoAHT nacTHHHoe 3aMemeHHe 3Toro BHAa Ha Gojiee xopoTxo- 
xcHBymHH L. bongardiana (Oshurkov, Ivanjushina, 1993). 

HHorAa 3 th cTaAHH cocTaBJiHioT cyKueccHio (Hatton, 1938; Raju, Venugopal, 1971; 
Ang, 1985). Ho He BcerAa OAHHaxoBaa nocneAOBaTejibHocrb Ha6jnoAaeTca H3 roAa b foa 
(Kain, 1975). CymecTByeT MHeHHe, hto npn paBHbix ycnoBHax ajih Bcex bhaob nepBbiMH 
BbipacTaiOT HanGojiee 6biCTpo pacTymne BHAbi-onnopTyHHCTbi (Lee, 1966; Connell, 
Slayter, 1977). 

no CTpaTerHH XCH3HH Moryr pa3JiHnaTbca He TOJibKo bham, Aanexo OTCToanme Apyr ot 
Apyra B 3BOJ1IOUHOHHOM nJiaHe, HO H 6jlH3KOpOACTBeHHbie BHAbl. TaK, CpeAH XaJIH(j)OpHHH- 
ckhx jiaMHHapneBbix BbiAenaiOT 4 rpynnbi, pa3JiH4aiomHeca acH3HeHHOH CTpaTeroieH 
(Dayton et al., 1984). Taxne pa3JM4Ha Moiyr HMeTb Aaace bham b npeAenax oahopo poAa, 
HanpHMep Laminaria, nocne yaajieHHa pacTHTejibHOCTH b noace «jiecoB» L. hyperborea 
Ha ceBepo-BocToxe ATJiaHTHKH cpeAH pa3JiH4Hbix nepBonoceneHueB npaxTHHecxH Bee 
aBTopbi oTMenaiOT bha L. saccharina (Jones, Kain, 1967; Kain, 1975; Sivertsen, 1991), 
HHorAa — L. digitata (Kain, 1975). BnocneACTBHH sth bham 6biCTpo HC4e3aiOT, ycTynaa 
MecTO KJiHMaKCOBOMy BHAy. no OTHOiueHHK) k BHAaM L. hyperborea h L. digitata 
onnopTyHHCTHnecKHMH cbohctbbmh o6;iaAaiOT jiaMHHapneBbie Alaria esculenta h Saccor¬ 
hiza dermatodea (Gunnarsson, 1991; Sivertsen, 1991). 

Ha ceBepo-3anaAHOM no6epeacbe ATJiaHTHXH, xax h b ApxTHxe, bha Laminaria hyper¬ 
borea oTcyrcTByeT. B Hoboh UJoTjiaHAHH (KaHaAa) npoH3pacTaeT cooGmecTBO L. digita¬ 
ta + L. longicruris, no CTpyxrype h MeacBHAOBbiM B3aHMOACHCTBH3M aHanoranHoe 6eJiOMop- 
ckhm coo6mecTBaM L. digitata + L. saccharina. Bha L. longicruris aAanTHpoBaH k Hapyuie- 
hhhm, a L. digitata — k CTa6HjibH0CTH. IIosTOMy nocne pa3JiHHHbix pa3pyuiHTejibHbix 
B03AeHCTBHH (HanpHMep, npoMbicjia) nepBOHanajibHO pa3pacTaeTca L. longicruris , a L. di¬ 
gitata AerpaAHpyeT, h TpeSyeTca Hecxojibxo JieT aa a B03BpameHHa coo6mecTBa k cTa6njib- 
HOMy coctohhhk), rAe 06a BHAa cocymecTByiOT b xanecTBe AOMHHaHTOB (Smith, 1986). 

B BeJiOM Mope (b otjihhhc ot ceBepo-BOCTOHHOH AmaHTHKH, rAe L. hyperborea 
pa3AejiaeT 30Hbi npoH3pacraHHa Apyrnx JiaMHHapneBbix) npaxTHHecxH b oahom noace 
OKa3biBaiOTca bham L. digitata , L. saccharina , Alaria esculenta h Saccorhiza dermatodea , 
xoth h cymecTByeT HexoTopaa npnypoMeHHOCTb sthx bhaob x pa3JiHHHbiM MecTooSnTa- 
HHaM. Tax, Alaria esculenta h Saccorhiza dermatodea nocenaiOTca b caMOM BepxHeM 
ropH30HTe cy6jiHTopanH Ha rciy6HHax ot 0 ao 2 m, a Laminaria digitata AOMHHHpyeT b 
MecTax c 6oJiee CHjibHbiMH TeneHHaMH. Ilpn noaBjieHHH cboGoahofo cy6cTpaTa Aaace Ha 
ynacTxax, rAe b ecTecTBeHHbix coo6mecTBax AOMHHHpyeT L. digitata , nepBonoceneHuaMH 
CTaHOBaTca bham L. saccharina , Alaria esculenta h Saccorhiza dermatodea. flo ctbahh 
OAHOJieTHHX pacTeHHH ohh cocymecTByiOT, 3aTeM S. dermatodea Hcne3aeT, Alaria escu¬ 
lenta 3Ha4HTeJIbHO SJIHMHHHpyeT H CTaHOBHTCa COnyTCTByiOUtHM HJ1H peAKHM BHAOM, B 
Laminaria saccharina CTaHOBHTCa eAHHCTBeHHbiM AOMHHaHTOM h 3HaHHTejibHO CAepacw- 
BaeT noaBjieHHe h «yxopeHeHHe» b hobom coo6mecTBe nonynauHH BHAa L. digitata. 

B HarneM HccjieAOBaHHH He o6HapyaceHo, hto6m (J)a3a AOMHHHpoBaHHa oahhx bhaob 
noAroTaBjiHBana ycjiOBHa ajib B03HHXH0BeHHa nocneAyiomeH cj)a3bi. nocjieAOBaTejibHOCTb 
xojioHH3auHH cy6cTpaTa o6ycjiOBJieHa cTpaTeraeii acH3HH h cxopocTbio pocTa bhaob-xoh- 
xypeHTOB. 
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BbIBOAbI 


1. B EenoM Mope npH pa3BHTHH jiaMKHapneBbix coo6mecTB Ha hobom cyGcTpaTe 
OTCyTCTByiOT aJIbTepHaTHBHbie (j)a3bl C JtOMHHHpOBaHHCM XCHBOTHbIX HJ1H HeJiaMHHapneBblX 
BOAOpOCJieH. 

2. CTpyKTypa cj)HT0ueH03a h cocTaB conyrcTByiomHX bhaob cj)opMHpyiOTca 6bicTpo — 
b TeneHHe 2—4-jieTHero nepwofla. 

3. HawGojiee ;uiHTejibHbiM npoueccoM npn pa3BHTHH (J)HToueH03a aBJiaeTca (JjopMHpo- 
BaHHe cocTaBa jjOMHHaHTOB. IlepBonocejieHueM aBJiaeTca Laminaria saccharina , b Bepx- 
HeM h cpe^HeM ropH30HTax jiaMHHapHeBoro noaca Taxxce — Alaria esculenta h Saccorhiza 
dermatodea. flo CTaflHH oahojicthhx pacTeHHH ohh cocymecTByiOT, 3aTeM S. dermatodea 
Hcne3aeT, a Alaria esculenta craHOBHTca pejjKHM bhaom. Bhjj Laminaria digitata noaBJia- 
eTCH b cooGmecTBe nepe3 5 JieT. nocjieaoBaTejibHocTb 3acejieHHa hobofo cy6cTpaTa 
jiaMHHapneBbiMH BoaopocjiaMH b EenoM Mope o6ycjioBJieHa CTpaTeraeH xch3hh h cko- 
pOCTblO pOCTa BHAOB-KOHKypeHTOB H aHaJIOrHHHa 6oJIbUIHHCTBy npHMepOB peK0J10HH3aUHH 
coo6mecTB jiaMHHapneBbix nocjie KaTacTpo(j)HHecKHx HapymeHHH. 

4. Ha rciy6HHax 2—7 m b EejiOM Mope Ha bhccchhom KaMeHHCTOM cy6cTpaTe 
pa3BHBaiOTCH 6H^OMHHaHTHbie coo6mecTBa Laminaria digitata + L. saccharina, cj)opMHpo- 
BaHHe KOTopbix BKJnonaeT 3 CTa^HH; jym aocthxcchhh KjiHMaKCHOH CTajjHH Tpe6yeTca He 
MeHee 10 JieT. Ha rjiyOHHax 8 — 10 m pa3BHBaiOTCH MOHOflOMHHaHTHbie cooOmecTBa 
L. saccharina , KOTopwe cj)opMHpyiOTca 3a 5 JieT. 
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CeBepHoe oxuejieHHe IIojiHpHoro nojiyneHo 15 II 2000 

HayMHO-HccjieflOBaTejitcKoro HHCTHTyra 
MOpCKOPO pblOHOPO X03flHCTBa 
h oKeaHorpa({)HH hm. H. M. KHHnoBHna 
ApxaHrejitCK 


SUMMARY 

The process of formation of the laminarian phytocoenoses during colonization of the introduced 
stony substrate in the Solovetskiye islands area, the White Sea, has been studied. In 1993—1998 
three experimental grounds at the 2, 5 and 10 m depths within the belt occupied by the Laminaria 
saccharina + L. digitata association were sampled. The non-laminarian community stage during the 
substrate colonization was not observed. Among the pioneering species, L. saccharina predominates 
at all depths. Alaria esculenta and Saccorhiza dermatodea can be subdominant. The both species 
completely or partly disappear from the phytocoenosis and L. saccharina remains the only dominant. 
The background species composition and the phytocoenosis structure are forming during the period 
of 2 to 4 years. Laminaria digitata appears only in 5 years. At the depth of 2 to 7 m, where the 
bidominant L. digitata + L. saccharina communities develop, the formation of the phytocoenosis 
includes three stages and lasts at least 10 years. At the depth of 8 to 10 m, where the monodominant 
L. saccharina community develops, the phytocoenosis is forming for 5 years. The colonization 
sequence in the case of a new substrate in the White Sea is determined by the life strategy and by 
the growth rate of the concurrent species and is similar to the vast majority of recolonization events 
which occur in the laminarian communities after catastrophic changes. 
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O B03MOJKHOH POJIH KAPOTHHOHflOB B AflAIITAIJHH 3EJIEHEIX 
BOflOPOCJIEH H IJHAHOEAKTEPHft K CYmECTBOBAHfflO 
B yCJIOBHHX JIHUIAHHHKOBOrO CHMEH03A 

E. R. KOTLOVA. A POSSIBLE ROLE OF CAROTENOIDS IN GREEN ALGA AND CYANOBACTERIA 
ADAPTATION TO THE LICHEN SYMBIOSIS CONDITIONS 

HccnejioBaH cocraB KapoTHH ohjiob (}>oto6hohtob jiHiuaHHHKOB H3 pojia Peltigera. IIoKa3aHO, hto no cociaBy 
OCHOBHEIX KapOTHHOtlllOB CHMOHOTHHeCKHe 3eJieHEie BOflOpOCJIH H lIHanoGaKTepHH He OTJIHHaiOTCfl OT CBoOoflHO- 
xcHByuiHx npeacTaBHTejieH 3thx TaxcoHOMHHecKHX rpynn. H3bcctho, hto loiFoneByio pont bo B3aHMOjieHCTBHH 
napTHepoB b napa3HTHnecKOH accouHauHH, b tom HHCJie h jmmaHHHKOBOH, HrpaFOT cBoOojwopajuiKajiLHEie 
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OKHCJiHTejibHbie peaKUHH, conpoBoxcaaFOiuHecH o6pa30BaHHeM aKTHBHbix KHCjiopoaHbix MeraSojiHTOB (AKM). C 
Hcnojib30BaHHeM MoaejibHOH CHCTeMbi (FeS0 4 -acKop6aT), reHepupyiomeH o6pa30BaHHe AKM, H3yneHbi H3MeHe- 
hhh b cocrraBe nwrMeHTOB (J)oto6hohtob. 06HapyxceHO, hto y 3ejieHOH chmOhothhcckoh Boaopocjiu Coccomyxa 
sp. FeS0 4 -acKop6aT Bbi3biBaeT HaKoiuieHHe 3eaKcaHTHHa. Y uHaHodaKTepuajibHoro (})OTo6HOHTa Nostoc sp. 
cocTOHHHe OKHCJiHTCJibHoro CTpecca conpaxceHO c yBejiHHeHHeM coaepxcaHHH 3eaKcaHTHHa h KeTo-xapoTHHonaa 
KaHTaKCaHTHHa. UonOJIHHTCJIbHblH CHHTe3 3THX COeflHHeHHH, H3BeCTHbIX CBOeH aHTHOKHCJIHTCJIbHOH aKTHB- 
HOCTbK), B03M0XH0, HBJIHeTCH OflHOH H3 aaailTHBHblX peaKUHH JIHUiaHHHKOBblX (})0T06h0HT0B K CymeCTBOBaHHK) 
B yCJIOBHHX CHM6H03a C Iiapa3HTHHeCKHM rpn60M. 

KjiFoneBbie cjioBa: KapoTHHounbi, Coccomyxa , Nostoc , oKHCJiHTCJibHbiH CTpecc, chm6ho3, jiHiuaHHHKH. 

JlHUiaHHHKOBblH CHM6H03 npeUCTaBJIfleT C060H UOCTaTOHHO CTa6HJIbHyiO aCCOUHaUHK) 
rpw6a (MHKo6HOHTa), oObIHHO aCKOMHUda, H OUHOTO HJIH HeCKOJIbKHX (|)OTOCHHTeTHHeC- 
khx napTHepoB, oOmhho 3ejieHbix Bouopocjien h/hjih uHaHoSaKTepHH. ComacHO coBpe- 
MCHHblM npeflCTaBJieHHHM, nOflTBepXCAeHHbIM MHOrOHHCJieHHbIMH 3KCIiepHMeHTaJIbHbIMH 
uaHHbiMH, npnpoua JiHiuaHHHKOBoro CHM6H03a — napa3HTHHecKaa (rojiy6KOBa, 1993; 
Ahmadjian, 1993). IloKa3aHO, hto b JiHiuaHHHKC nopaxceHHbie iph6om kjictkh (})oto6h- 
oma HcnbiTbiBaiOT MomHoe flaBJieHHe napa3HTa, hto BbipaxcaeTca b 3aMeuJieHHH pocTa h 
uaxce ra6ejiH OTuejibHbix oco6en (rojiJiep6ax, CeuoBa, 1974; OiccHep, 1974). B to ace 
BpcMB HexoTopbie npeACTaBHTejiH nonyjiauHH c|)OTo6HOHTa, HenocpeucTBeHHO He KOHTax- 
THpyjomne c rpnOoM hjih HcnbiTbiBaioiuHe ero bjihbhhc b MeHbiiieH CTeneHH, npouojixcaioT 
HopManbHO pa3BHBaTbca. Bojiee Toro, ohh hmckjt pau npeHMymecTB nepeu cbo6ouhoxch- 
BymHMH BOflOpOCJIBMH, nOCKOJIbKy 3aiHHmeHbI TaJUlOMOM JIHUiaHHHKa OT 3KCTpeMajlbHbIX 
bosuchctbhh OKpyxcaiomeH cpeuw. TaKHe othohichhh Shohtob hmckjt MHoro o6mero c 
B3aHMOOTHOUieHHHMH napTHepOB B BbIC0K00praHH30BaHH0H oSjlHraTHOH napa3HTapHOH 
CHCTeMe, b KOTopofi naToreH CHHxcaeT xcH3Hecnoco6HOCTb xo3HHHa hjih uaxce npoBounpyeT 
ero rnSejib, ho He CHHxcaeT xcH3Hecnoco6HOCTH Been nonyjiauHH X03BHHa b uejiOM. 
riOAo6Hbie OTHOUieHHH OpraHH3MOB MOrJIH pa3BHTbCH B pe3yJlbTaTe JUlHTeJIbHOH K03B0JII0- 
uhh, xorua y xo3HHHa cjjopMHpoBajiHCb h coBepuieHCTBOBanHCb pa3Hoo6pa3Hbie 3amHTHbie 
MexaHH3Mbi, a y napa3HTa — cnocoSbi yxjioHeHHH ot hhx. Ilpn stom npeunoHTHTejibHbiM 
CBOHCTBOM X03HHHa, TapaHTHpyiOmHM CTa6mibHOCTb chm6hothhcckoh aCCOUHaUHH, HBJIH- 
jiacb BbicoKaa ycTOHHHBOCTb k B03fleHCTBHio napa3HTa (AcTa^JbeB, IleTpoB, 1992). 

B ocHOBe 6noxHMHHecKoro B3aHMOuencTBH5i opraHH3MOB b CHCTeMe «xo3bhh— napa- 
3 ht» jiexcaT CBoSoflHopaflHKajibHbie OKHCJiHTejibHbie peaxunn (Goodman, 1994; Mehdy, 
1994). 3th peaKUHH conpaxceHbi c o6pa30BaHHeM uhtotokchhhmx aKTHBHbix KHCjiopou- 
Hbix MeTa6ojiHTOB (AKM), tbkhx xax cynepoKCHUHbin bhhoh (0 2 ), rHupoKCHJibHbiii 
pauHKan (HO), nepexHCb Bouopoua (H 2 0 2 ) h t. u. Hctohhhkom AKM bbjibiotcb 06a 
napTHepa. C ouhoh ctopohm, AKM o6pa3yiOTCH npn BOCCTaHOBjieHHH MOJieKyjiapHoro 
KHCJiopoua (JjepMeHTaTHBHbiMH CHCTeMaMH xo3HHHa, o6ecneHHBaH ero 3amHTHyio peaKUHio 
(Schwacke, Hager, 1992; Vera-Estrella et al., 1992; Barcelo, 1998, h up.)- C upyron — 

3TH COeUHHeHHH BBJIHIOTCH noSOHHbIMH npOUyKTaMH KaTa60JIH3Ma MHOTHX rpnSHblX 
TOKCHHOB, peryjIHTOpOB KJieTOHHOH aKTHBHOCTH H Up>THX 6HOJIOrHHeCKH BKTHBHblX 
BemecTB, npouyunpyeMbix naToreHOM (Hartman et al., 1988; Tcuhthchko, OcTpoyMOB, 
1990; Goodman, 1994). 

IlpHHHMaa bo BHHMaHHe napa3HTHHecKyio npnpouy jiHiuaHHHKOB, hco6xouhmo npH- 
3HaTb, HTO yCJIOBHH, B KOTOpbIX CymeCTByiOT HX <J)HKO- H UHaHOOHOHTbl, 3BMeTHO 
OTJIHHaiOTCH OT yCJIOBHH JKH3HH CB 060 UH 0 XCHByiUHX 3ejieHbIX BOUOpOCJieH H uHaHoOaKTe- 
pHH. HeonpeuejieHHO uonroe cymecTBOBaHHe JiHiuaHHHKOBoro CHM6H03a, hjih, no Bbipa- 
xceHHio paua aBTopoB, «coctobhhc juiHTejibHoro napa3HTH3Ma rpnOHoro KOMnoHeHTa» 
(rojmep6ax, CeuoBa, 1974), CBHueTejibCTByeT o tom, hto nopaxceHHbie rpn6oM kjictkh 
BOuopocjieH He ocTaiOTCH naccHBHbiMH. BepoaTHO, xcH3Hecnoco6HOCTb c{)oto6hohtob 
JiHiuaHHHKOB oSecneHHBaeTCB HanHHHeM 6ojiee coBepmeHHbix chctcm 3amHTbi (b tom 
HHCJie cHCTeM ueTOKCHKauHH AKM), odycjioBjiHBaiomHX s^eKTHBHoe conpOTHBJieHHe 
MexaHHHecKOMy h xHMHHecxoMy bo3uchctbhk) rpnOa. 

ComacHO jiHTepaTypHbiM uaHHbiM, BaxcHOH cocTaBJiaiomeH chctcm 3amHTbi b ycjiOBHHX 
naToreHe3a hbjibiotcb xapoTHHOHUbi (Goodman, 1994). B paue cjiynaeB HHcjjHUHpoBaHHe 
COnpOBOXCUaeTCH OKHCJIHTeJIbHbIM pa3pymeHHeM KapOTHHOHUOB h pa3BHTHeM xjiopo3a — 
oOecuBenHBaHHH 3ejieHbix TKaHen pacTeHHH (Montalbini et al., 1978; IXIeBbipeBa h up.* 
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1981). TaKaa peaKuna Ha OnoreHHbiH CTpecc xapaKTepHa b ochobhom jyia HeycTOHHHBbix 
K flaHHOH HH(|)CKL(HH BHflOB. HanpOTHB, B TKaHBX pe3HCTeHTHbIX paCTeHHH OTMCHaeTCH 
aKTHBauHB CHHTe3a KapoTHHOHflOB (Baumgartnerova et al., 1998). BepoaTHO, chhtc 3 
«flOnOJIHHTejlbHbIX» KapOTHHOHflOB CBH3aH C peaJIH3aUHCH 0 C 06 bIX (JjyHKUHH, KOTOpbie 
BbinojiHBioT 3th cocAHHeHHH b xojje naToreHe3a. flencTBHTejibHO, 6buio noKa3aHO, hto 
KapoTHHOH^bi He TOJibKO ynacTByiOT b norjiomeHHH CBeTa b KanecTBe jionojiHHTejibHbix 
nHrMeHTOB, ho h 6jiarojtapa choco6hocth B3aHMOflencTBOBaTb c AKM h opraHHHecKHMH 
pajiHKaJiaMH aBJiaioTca 3(})(|)eKTHBHbiMH aHTHOKCH^aHTaMH (Burton, Ingold, 1984; Krinsky, 
1989; Balozza, Krinsky, 1992). KpoMe Toro, KapoTHHOHflbi cnoco6Hbi H3MeHaTb c|)H3HHec- 
KHe xapaKTepHCTHKH KjieTOHHbix CTpyxTyp. HexoTopbie H3 hhx CHHxcaiOT npoHHuaeMOCTb 
MeM6paH juia pajja HH3KOMOJieKynapHbix BemecTB, b tom HHCJie /yia AKM, apyrne 
HBJiaioTCB BaxcHbiMH perynaTopaMH nmpocjJoOHbix cbohctb KJieTOHHOH ctchkh (Davies, 
1991; Tardy, Havaux, 1997). Ilo mhchhjo pana aBTopOB, 3amHTHaa (JjyHKUHB KapoTHHO- 

HflOB MOXCeT 6bITb CBB3aHa H C HX Cn0C06H0CTbK) K OKHCJIHTeJIbHOH nOJIHMepH3aitHH JXO 
cnoponojuieHHHa — BbicoKOMOJieKyjiapHoro BemecTBa, npHcyTCTByiomero b KjieTOHHbix 
CTeHKax 4joto6hohtob h 3aTpyflHjnomero npoHHKHOBeHHe rpH6Hbix rnc|) b rny6b kjictkh 
(BaHHUiTeHH, 1988; Ahmadjian, 1993). 

Uejlb flaHHOH pa 60 TbI COCTOaJia B BbiaBJieHHH B03MOXCHMX aj^anTHBHblX H3MeHeHHH B 
cocTaBe KapoTHHOH^OB y jiHiuaHHHKOBbix (})oto6hohtob b oTBeT Ha flencTBHe AKM, 
o6pa3yiOIHHXCH B XOfle pa3BHTHa CHM6HOTHHeCKOH aCCOUHaUHH. IlOCKOJIbKy COCTOaHHe 
OKHCjiHTejibHoro crpecca, conpaxceHHoe c noaBJieHHeM AKM h npo/tyKTOB nepeKHCHoro 
OKHCJieHHB pajja opraHHnecKHx MOJieKyji, MOxceT 6biTb 3aperHCTpHpoBaHO JiHiiib Ha 
onpefleneHHbix 3Tanax B3aHMOjieHCTBHa Shohtob, Mbi HH/tyunpoBajiH o6pa30BaHHe AKM 
HCKyCCTBeHHO. JXnH 3TOrO TaJIJlOMbI JIHUiaHHHKa HHKy6HpOBaJlH B paCTBOpe OKHCJIHIOmerO 
areHTa — FeS0 4 -acKop6aTa. IlonoOHbiH peareHT Hcnojib3yioT npH MonejinpoBaHHH okhc- 
jiHTejibHoro cTpecca b napa3HTapHOH chctcmc (Rogers et al., 1988; Degousee et al., 1994). 
MexaHH3M ^eHCTBHa FeS0 4 -acKop6aTa ocHOBaH Ha cnoco6HOCTH nByxBaneHTHoro xcejie3a 
Fe 2+ , Bxojiamero b cociaB cojih, 6biCTpo OKHCJiaTbca /to Fe 3+ c o6pa30BaHHeM cynepoK- 
cnnHoro aHHOHa 0 2 . B bouhoh cpe/te 0 2 npeTepneBaeT peaKUHio /iHCMyTauHH /to H 2 0 2 . 
flajiee, npn B3aHMOjtencTBHH Fe 2+ c H 2 0 2 o6pa3yeTca HO (Slater, 1984; Halliwell, 
Gutteridge, 1990). TaKHM o6pa30M, noSaBjieHHe Fe 2+ npHBO/tHT k noaBjieHHio AKM, 
KOTOpbie 06pa3yi0TCfl B napa3HTapHOH CHCTeMe. OyHKUHa aCKOp6HHOBOH KHCJlOTbl 3aKJIIO- 
naeTca b BOccTaHOBjieHHH Fe 3+ /to Fe 2+ , hto odecnenHBaeT nocToaHHbin ypoBeHb AKM b 
KJieTKaX JiHiuaHHHKOBbix 6hohtob. 


MaTepnan h MeTO/unca 

B xanecTBe oS^eKTOB nccjie/tOBaHHa 6buiH Hcnojib30BaHbi cBexceH30JiHpoBaHHbie 3e/ie- 
Haa OflHOKJieTOHHaa Bo/topocjib Coccomyxa sp. ((})oto6hoht JIHUiaHHHKa Peltigera apht- 
hosa (L.) Willd.) h itHaHoOaKTepna Nostoc sp. (c}x)to6hoht jinmaHHHKa P. canina (L.) 
Willd.). 06pa3Ubi JiHuiaHHHKOB 6buiH coOpaHbi b OKpecTHOcTax noc. CojiHeHHoe (JleHHH- 
rpa/tCKaa o6ji.) b 1998 h 1999 it. Jlna 6HOJioranecKHX noBTopHOCTeii OTOnpajiH TajuiOMbi 
P. aphthosa h P. canina H3 pa3JiHHHbix nonyjiaitHH, npoH3pacTaiomHX b cxo/tHbix skojio- 
rHHeCKHX yCJlOBHBX. 

nepe/t o6pa6oTKOH pacTBopoM oKHCJiaiomero areHTa (FeS0 4 -acKop6HHOBaa KHCJiOTa) 
npoBojtHJiH npeAHHKyOauHK) JiHuiaHHHKOB b HeOojibiuoM oSieMe 0.06 M c|)oc(|)aTHoro 
6ycJ)epa (pH 6.8), npnroTOBjieHHoro Ha ocHOBe Na 2 HP0 4 2H 2 0 h KH 2 P0 4 (20 mji Ha 3 r 
cyxoft Maccbi JinmaHHHKa) b nauiKax IleTpH b KJiHMaTHnecKOH KaMepe npn TeMnepaType 
10+1 °C H OCBemeHHH 2000 JIK C UeJIbK) BOCCTaHOBJieHHa HX (})H3HOJIOrHHeCKOH aKTHB- 
hocth. 3aTeM c noMombio cjJHJibTpOBaJibHOH SyMara H3 TajuioMOB yjiajiajiH h3jihuikh Bjiara. 
Byc{)epHbiH pacTBop b nauiKax IleTpH 3aMeHajiH Ha tot xce o6i>eM pacTBopa OKHCJiaiomero 
areHTa, coaepxcamero 10 mM FeS0 4 h 20 mM acKop6nHOBOH khcjiotm b cooTHOiueHHH 
1:1 no o6*beMy (McKersie et al., 1990), KOTopwii totobhjih HenocpeflCTBeHHO nepea 
Hcnojib30BaHHeM Ha ocHOBe yKa3aHHoro Bbirne c{)oc(t)aTHoro 6yc})epa. HauiKH CHOBa 
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noMemajiH b xjiHMaTHHecxyio KaMepy. BpeMa 3xcno3Hunn 2 h 20 h 6bijio nojio6paHo 
3KCnepHMeHTaJlbHO H B CpeflHeM COOTBeTCTBOBaJlO BpCMCHH HHJjyxUHH AKM B CHCTeMe 
«xo3hhh —napa3HT» (Levine et al., 1994). KoHTpojibHbiH h onbiTHbie o6pa3Ubi HaxojjHJincb 
B KJIHMaTHHeCKOH KaMepe BO BJiaXCHOM COCTOflHHH H IipH nOCTOBHHOM OCBemeHHH OJJHO 
h Toxce BpeM« — 24 h (xoHTpojibHbin — 24 h b 6y<|)epHOM pacTBope; onbiTHbie — 22 h 
b 6y(J>epHOM pacTBope h2hb pacTBope FeS0 4 -acKop6aTa hjih 4 h b 6yc|)epHOM pacTBope 
h 20 h b pacTBope FeS0 4 -acxop6aTa). nocjie HHxyOauHH cpa3y xe npoBojjnjiH H30Jraunio 
(£oto6hohtob. 

JlniiiaHHHKOBbie TajuiOMbi H3MejibHajiH, a 3aTeM pacTHpajin b CTynxe c HeOojibiiiHM 
KOJinnecTBOM (20 — 30 mji) (})oc(})aTHoro 6ycJ)epa. nojiyneHHbiH roMoreHaT (JjHjibTpoBajiH 
nepe3 2 cjiofl xanpoHa, c|)HJibTpaT OTOnpajiH, a ocTaTox pecycneunnpoBajiH b tom ace 
o6i>eMe 6yc})epHoro pacTBopa h BHOBb roMoreHH3HpoBajiH (onepaunio noBTopajiH 3 pa3a). 
06'beOTHeHHbiH (J)HjibTpaT pa3jjejrajm ueHTpH^yrnpoBaHHeM Ha rpajjneHTe nnoTHOCTH 
caxapo3bi no MeTojjy BaHHiirrenH (1988) c HexoTopbiMH MOjjH(})HxauH5iMH. OryneHHaTbiH 
rpa^neHT coctohji H3 30, 50 h 65 % pacTBopoB caxapo3bi (1:1:1 no o6T>eMy), npnroTOB- 
jieHHbix Ha cfjoccJjaTHOM 6y<f)epe. riocne ueHTpncJjyrHpoBaHHH npn cxopocTH 1400 g b 
TeneHne 10 mhh iunpHueM OTSnpajin cjjpaxunn, oOorameHHbie (|)oto6hohtom, KOTopbie 
oceaajm b HHTepc})a3e 30/50. OroSpaHHbie c|)paxuHH OTMbiBajm ot caxapo3bi b SojibiuoM 
KOJiHMecTBe 6y(^epHoro pacTBopa nyTeM ueHTpHcjjyrHpoBaHHB (600 g, 10 mhh). B xojie 
onncaHHOH npouejiypbi H3 3 r cyxoii Maccbi P. aphthosa yjtaBanocb BbijjejiHTb 0.5 — 0.6 r 
cyxoft Maccbi Coccomyxa sp., H3 Taxoro ace xojiHnecTBa Peltigera canina — 0.3 — 0.4 r 
Nos toe sp. 

3xcTpaxunio nnrMeHTOB H3 c|)paxuHH, oOorameHHbix BOjjopocjraMH hjih unaHoSaxTe- 
Phhmh, npoBO^HjiH no ejurnon MeTOjjnxe, Hcnojib3yH CMecb MeTaHOJia c aueTOHOM (1:3 
no o6i>eMy) (KopHJOiueHxo, 1970). Jinn nnrMeHTHoro axcTpaxTa unaHo6axTepHH, cojjep- 
xcamero xeTO-xapoTHHOHjjbi c bmcoxhm 3HaneHHeM Rf \ npoBojtnjiH jjonojiHHTejibHyio 
npouejjypy OMbuieHHH 40 %-hhm pacTBopoM KOH no MeTojjy Goodwin (1955) c mojjh- 
cJ)HxauH5iMH (Layug et al., 1995). BBeueHHe stoh jjonojiHHTejibHon npouejjypbi 6buio 
npojtHXTOBaHO HeoGxoflHMOCTbJo yjtaneHHH jinnHjjoB h xjiopo(})hjuiob, npenaTCTByiomHx 
xpoMaTorpac{)HHecxoMy pa3jtejieHHio xeTO-xapoTHHOHjjOB. 

Pa3jtejieHHe xapoTHHOHjjOB 3ejieHon BOjiopocjiH Coccomyxa sp. npoBojjHjiH c noMombio 

TOHXOCJIOHHOH XpOMaTOrpa(})HH B CHCTeMe paCTBOpHTeJieH 6eH3HH-aueTOH—xjiopo$opM 

(10:10:8 no odbeMy) (KopHiouieHxo, 1970). Pa3jtejieHne nnrMeHTOB UHaHoSaxTepHH 
Nostoc sp. npOBOflHJIH MeTOflOM BbICOX03(J)(})eXTHBHOH TOHXOCJIOHHOH XpOMaTOipac{)HH Ha 
njiacTHHxax co cjioeM Mnxpoc|)paxuHOHHpoBaHHoro CHjmxarejra, 3axpenjieHHoro 30 JieM 
xpeMHeBOH xHCJiOTbi (BejieHbXHH h jip., 1984), b CHCTeMe pacTBopHTejien Tojiyoji — neT- 
pojieiiHbiH 3(})Hp—aueTOH (20 : 5 : 4 no o6i>eMy). 

MueHTH(|)HxauHio nnrMeHTOB npoBOjtnjin c yneTOM cnexTpoB nomoiueHHH b Hecxojib- 
XHX paCTBOpHTeJIHX, CpaBHeHHH Rf H XOXpOMaTOrpa(|)HpOBaHHH C HMeiOIUHMHCfl CTaHUap- 
TaMH. 

CouepxcaHHe xapoTHHOHjjoB onpejjejrajw cnexTpocJjOTOMeTpHHecxnM mctojjom Ha npH- 
6ope CO-26 npn juiHHe BOJiHbi, cooTBeTCTByiomeH MaxcnMyMy norjiomeHHH jjaHHoro 
BemecTBa. JLra pacneTa xoHueHTpaunH nnrMeHTOB Hcnojib30Bajin cjiejjyioiuHe yuejibHbie 
xos^HuneHTbi nomomeHHH (a^): 220 jura P-xapoTHHa b xjiopoc|)opMe; 248 jura 3 eax- 
caHTHHa b 3TaHOJie (Goodwin, 1955); 258, 227, 225 jura jnoTenHa, HeoxcaHTHHa ■ 
BHOJiaxcaHTHHa b 3TaHOJie cooTBeTCTBeHHO (BaxcaHOBa h up., 1964); 215.8 h 220 juu 
sxHHeHOHa h xaHTaxcaHTHHa b neTpojieHHOM scjjnpe (40 — 60 °C) (Hirschberg, Chamovitz. 
1994). 

O COCTOHHHH OXHCJIHTeJIbHOrO CTpeCCa CyjtHJIH no yBeJIHHeHHK) OTHOCHTeJIbHOIt) 
cojjepxcaHH^ rnjjponepexHceH b cocTaBe MeM6paHHbix 4)oc$ojiHnHjjOB. YpoBeHb nmpone- 
pexnceH oueHHBajiH no HHjtexcy KjieHHa (HHuexc oxhcjichhocth) (Klein, 1970), xoTopui 
BbiHHCJiHjin xax OTHOUieHHe nomoujeHHH o6pa3ua npn juiHHe BortHbi 233 hm x noniome- 
hhk) npn 215 hm. MojwcfmxauHH MeTojta npnMeHHTejibHo x jinmaHHHxoBbiM 4)oto6ho»- 
TaM 3axjnoHajiacb b npoBeueHHH jjonojiHHTejibHon ohhctxh jinnnjtHbix npenapaTOB c 
HCnOJIb30BaHHeM X0JI0H04H0H XpOMaTOTpac|)HH (KeHTC, 1975) H JtByMepHOH BbICOX03(|)- 
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(JjeKTHBHOH tohxocjiohhoh xpoMaTorpacfiHH (EblHeX-TymHHa H flp., 1999). riOCJie pa3fle- 
JieHHfl HHflHBHflyaJIbHbIX CjDOCCjDOJIHnHAOB 30HbI CHJIHXareJIfl, COOTBeTCTByiOmHe 3THM JIH- 
nHflHbiM miaccaM, o6i>eAHHHjiH, floSaBJiajiH 3 mji MeTaHOJia h ocTaBAHJin aah sxcTpaxuHH 
Ha 2 H. 3a 3TO BpCMH npOHCXO^HT nOJIHOe 3JIK)HpOBaHHe JIHnHAOB C CHAHXareJIH, XOTOpblH 
3aTeM oxaejifljiH nyTeM neHTpncfiyrHpoBaHHH npn 2000 g b TeneHne 10 mhh. CynepHaTaHT 
cneKTpoc|)OTOMeTpHpoBajiH b ^Hana30He 200—300 hm npoTHB MeTaHOJia. HHAexc oxhc- 
jieHHOCTH BbiHHCJiHJiH Kax OTHOiueHHe nornomeHHH o6pa3ua npn AJiHHe BOjiHbi 233 hm k 
noniomeHHK) npH 215 HaM (Klein, 1970). 

CiaTHCTHHecKyio o6pa6oTKy sxcnepHMeHTanbHbix AaHHbix npoBOAHJin no cTaHAapT- 
hmm MeTOflHKaM (3anueB, 1984). KojinnecTBO He3aBHCHMbix OHOJiorHHecxnx noBTopHoc- 
TeH (3—5) onpeflejiajiocb AOCTOBepHOCTbio cpeAHero 3HaneHHfl. nojiyneHHbie AaHHbie 
npejiCTaBjieHbi b BHAe M ± mM, rAe M — cpeAHaa apncjDMeTHHecxafl, mM — oniH6xa 
cpe^HeH apH(J)MeTHHecKOH. flocTOBepHocTb pa3JiHHHH MexcAy pe3yjibTaTaMH cepHH onbiTOB 
oixeHHBajiH no r-xpHTepnio CTbiOAeHTa npn AOBepHTenbHOM ypoBHe P t = 95 %. 


Pe3yjibTaTw h o6cy?KAeHHe 

H3 flaHHbix, npeACTaBjieHHbix b TaOn. 1, bhaho, hto CHMOnoTHHecxan 3ejieHaa boao- 
pocnb Coccomyxa sp. coAepxcHT xoMnnexc xapOTHHOHAOB, xapaxTepHbix ajth cbo6oaho- 
xcHBymwx npeACTaBHTejieH OTAena Chlorophyta (Thompson, 1996). CpeAH hhx (3-xapoTHH, 

JHOTeHH, HeOKCaHTHH H KOMnOHCHTbl BHOJiaXCaHTHHOBOPO UHXJia - BHOJiaXCAHTHH H 

3eaKcaHTHH. JIopoKcaHTHH — cneuH(J)HHecKHH nwrMeHT 3ejieHbix BOAopocnen (Goodwin, 
Britton, 1988), a Taoce xeTO-xapoTHHOHAbi, Taxne xax acTaxcaHTHH, acTaueH, xaHTax- 
caHTHH h sxHHeHOH, npHcyTCTByiomne b xneTOHHbix cTeHKax pHAa npeACTaBHTejieH stoh 
TaKCOHOMHHecKOH rpynnbi (Burczyk et al., 1981; Thompson, 1996), He 6binn oSHapyxceHbi 
HaMH bo ({jpaKUHH Coccomyxa sp. ConnacHO J. Rikkinen (1995), OTcyTCTBHe y jiHxeHH3H- 
pOBaHHblX 3eneHbIX BOAOpOCJieH SXCTpaTHJUiaXOHAHbIX XeTO-XapOTHHOHAOB, BbinOJlHBK)- 
mnx B OCHOBHOM (J)OT03aiUHTHyiO (jjyHXUHK), 06T>flCH5ieTCH SXpaHHpyiOIIJHM 3(J)(j)eKTOM 
rpnSHbix rncf), KOTopbie ycneuiHO 3amnmaK)T KJieTKH (jxrroSHOHTa ot H36biTxa YO-paAH- 
auHH. B to ace BpeMa uHaHoSnoHTbi jiHmaHHHXOB, HaxoAHmneca b cxoahbix sxojiorHHec- 
khx ycnoBHHx, t. e. Taxxce oxpyxceHHbie rpnOHbiMH rncJjaMH, coAepxcaT xeTO-xapoTHHOHAM 
b OonbmHX koji HHecTBax (Leisner et al., 1994). llo HameMy MHeHHio, OTcyTCTBHe sthx 
coeAHHeHHH y BOAopocneBbix 6hohtob oSycjiOBJieHO cneimcjjHHecxHMH ocoOchhoctamh 
AaHHbix bhaob 3eneHbix BOAopocneH, a He cymecTBOBaHHeM b ycnoBHax CHM6H03a. JLih 
ySeAHTejibHoro OTBeTa Ha stot Bonpoc hcoOxoahmo npoBecTH cpaBHHTejibHbiii aHanH3 
oahoid h Toro xce BHAa, H3BecTHoro xax b cbo6oahom, Tax h b jiHxeHH3HpoBaHHOM 
coctohhhh. Ilocxojibxy b HacToamee BpeMH paOoTbi Taxoro nnaHa OTcyTCTByioT, yTBepxc- 
AeHHe J. Rikkinen xaxceTca HaM npexmeBpeMeHHbiM. 

ComacHO AaHHbiM, npeACTaBJieHHbiM b Ta6n. 1, Nostoc sp., (JjotoShoht Peltigera 
canina , coAepxcHT nnrMeHTbi, THnHHHbie AJia unaHoOaxTepHH (Hirschberg, Chamovitz, 
1994), b tom HHCJie (3-xapoTHH, 3eaxcaHTHH, a Taxace xeTO-xapoTHHOHAM — sxhhchoh h 

XaHTaXCaHTHH. OCHOBHOH XapOTHHOHA 3TOH CHM6HOTHHCCXOH UHaHOSaXTepHH - 3XHHe- 

HOH - COCTaBAHeT 57 % OT CyMMbI HAeHTH4)HUHpOBaHHbIX HaMH XapOTHHOHAOB, HTO 

comacyeTCH c AaHHbiMH Apyrnx HCcneAOBaTeneH, OTMenaBmHX Bbicoxoe coAepxcaHHe 3Toro 
nHTMeHTa b uHaHOAHuiaHHHxax H3 poAa Peltigera (Leisner et al., 1994). KpoMe Toro, bo 
(J)paxuHH Nostoc sp. npHcyTCTBOBanH xapoTHHOHAbi, o6o3HaneHHbie b Ta6nHue xax X x h 
X 2 , 6nH3XHe no cbohm xpoMaTorpacJ)HHecxHM xapaxTepncTHxaM 3eaxcaHTHHy, ho oSnaAa- 
ioiHHe 6onbineH nojwpHOCTbio (o nonapHOCTH xapOTHHOHAOB cyAHJiH no BenHHHHe Rf). 
IloCKOAbKy OHH COAepxaJlHCb B He3HaHHTeAbHbIX XOAHHeCTBaX (OXOJIO 3 % OT CyMMbI 
xapOTHHOHAOB), HaM He yAanocb nonyHHTb oTHeTAHBbie cnexTpbi nomomeHna sthx 
nnrMeHTOB ajih HAeHTH^nxauHH. Hco6xoahmo OTMeTHTb, hto b cocTaBe Apyrnx jmuiaH- 
hhxob, coAepxcamnx Nostoc sp. b xanecTBe c|)OTo6HOHTa, Taxxce 6buiH oOHapyxeHbi 
HeH3BecTHbie noAHpHbie xapoTHHOHAbi, xoTopbie coAepxcajiH 3 h 4 THApoxcHJibHbie rpynnbi 
b cocTaBe Monexynbi (Leisner et al., 1994). Ilo HameMy mhchhio, sthmh coeAHHeHHHMH 
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TAEJIHKA 1 

CoCTaB KApOTHHOHAOB <|> 0 T 06 H 0 HT 0 B JIHIliaHHHKOB 
Peltigera aphthosa h Peltigera canina 


KapOTHHOHAM 

Ooto6hoht 

Coccomyxa sp. 

Nostoc sp. 

p-KapOTHH 

+ 

+ 

JIlOTeHH 

+ 

- 

HeOKCaHTHH 

+ 

- 

BHOAaKCaHTHH 

+ 

- 

3eaiccaHTHH 

+ 

+ 

SxHHeHOH 

- 

+ 

KaHTaxcaHTHH 

- 

+ 

X\ 

- 

+ 

X'i 

- 

+ 


IlpHMeHaHHe. X\ , Xl — HeHACHTH<}>HUHpOBaHHbie xa- 
pOTHHOHAbl. 


Moryr 6biTb KajiOKcaHTHH (coAepxcHT 3 nmpoKCHAbHbie rpynnbi) h HOCTOKcaHTHH (4 tha- 
poKCHJibHbie rpynnbi), o6HapyxceHHbie y cBoOoAHoacHBymHx bhaob poAa Nostoc (Olie, 
Potts, 1986). 

Ha BTopoM 3Tane nccjieAOBaHHH aab BbiacHeHna ponn KapoTHHOHAOB b aAaniauHH 
4)oto6hohtob k cymecTBOBaHHio b accounauHH c napa3HTHHecKHM rpn6oM mm nonbrra- 
AHCb HCKyCCTBeHHO C03AaTb B TaJIJIOMe AHIliaHHHKa yCAOBHB OKHCAHTeAbHOrO cTpecca, 
conpoBoacAaiomerocfl o6pa30BaHneM AKM, h xapaKTepHoro aha napa3HTapHon cncTeMbi 
Ha onpeAeneHHbix ct3ahhx B3aHMOAeHCTBHH napTHepoB. HHAyKTopoM AKM cnyxcHji 
pacTBop FeS0 4 c acKopGnHOBOH khcaotoh, b kotopom HHKy6npopaAH TajuiOMbi jiHinan- 
HHKOB B TeneHHe 2 H 20 H. 06 HMeiOmeM MeCTO OKHCAHTCAbHOM CTpeCCe CBHAeTCAbCTBO- 
bbao yBeAHHeHHe cTeneHH okhcachhocth MeM6paHHbix c|)oc(|)OAHnHAOB (Ta6A. 2). 

H3 AaHHbix, npeACTaBAeHHbix Ha pnc. 1, bhaho, hto b TeneHne nepBbix 2 h bo3ach ctb wl 
OKHCAHiomero areHTa (FeS0 4 -acKop6aT) y Coccomyxa sp. yBeAHHHAOCb koahhcctbo 
3caKcaHTHHa (151 % ot kohtpoah). B to xce BpCMH b 2 pa3a noHH3HAOCb coAepxcaHHe 

P-KapOTHHa H HCOKCaHTHHa, B 2.6 pa3a - BHOABKCaHTHHa, npn 3TOM KOAHHCCTBO 

nHTMeHTOB BO (|)paKUHH AIOTCHH + aHTCpaKCaHTHH AOCTOBepHO He H3MeHHAOCb. 

FlocAe 20 h B03AencTBHH AKM b KAeTKax Coccomyxa sp. oTMeneHa tchachuha k 
BOCCT aHOBAeHHK) HCXOAHOID COACpXCaHHA |3-KapOTHHa H HCOKCaHTHHa. Koahhcctbo 3eaK- 
CaHTHHa npOAOAXCaAO yBCAHHHBaTbCA H COCTaBHAO 258 % OT KOHTpOAbHOrO 3HaHeHHB, 
npn stom cooTHonieHHe nnrMeHTOB BHOAaKcaHTHHOBoro UHKJia — 3eaKcaHTHH/BH oabk- 
CaHTHH AOCTHTAO 2.4 (b KOHTpOAe - 0.5). 


TABJIHUA 2 


BjiHHHHe AKM, HHAyUHpoBaHHWX FeS04-acKop6aTOM, 
Ha H3MeHeHHe HHACKCa OKHCJieHHOCTH 4>OC4>OAHnHAOB 
4>oto6hohtob JiHUiaHHHKOB Peltigera aphthosa h P. canina 


OObeKT 

BpeMH HHKy6auHH b pacTBOpe FeS0 4 -acKop6aTa, m 

0 (KOHTpOAb) 

2 

20 

Coccomyxa sp. 
Nostoc sp. 

0.43 ±0.01 

0.35 ±0.01 

0.50 ± 0.01* 
0.41 ±0.01* 

0.45 ± 0.01 

0.51 ± 0.02*/** 


npMMCMaHHC. * — OTJIHHHC OT KOHTpOAfl AOCTOBepHO, ** — pa3AHHHe 
Mexay onwTaMH AocroBepHo. 
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Phc. 1. H3MeHeHwe coaepxaHHfl KapoTHHOHAOB y Coccomyxa sp. — (JxyroOHOHTa Peltigera aphthosa , b xojie 
OKHCJiHTejibHoro CTpecca, HHayiufpOBaHHoro FeS0 4 -acKop6aTOM. 

A — KOHTpOJIb, B — 2 4 HHlCy6aUHH B paCTBOpe OKHCJIHTeJM, B — 20 H HHKyOailHH; 1 (i-KapOTHH, 2 — JIlOTeHH + aHTe- 

paKCaHTHH, 3 — HeOKCaHTHH, 4 BHOJiaKCaHTHH, 5 3eaKCaHTHH. no OCH OpAHHaT COAepxaHHe KapOTHHOHAOB, MKr/r 

* cyxofl Maccu. 


YBeJTHHeHHe COUepJKaHHfl 3eaKCaHTHHa MOXCeT CBHUeTeJIbCTBOBaTb O npeBblineHHH 
CKOpOCTH npflMOH peaKUHH UHKJia (BHOJiaKCaHTHH —» aHTCpaKCaHTHH —» 3eaKCaHTHH), 
KaTajiH3HpyeMOH fle33noKCHjaa30H, Hau o6paTHOH (3eaKcaHTHH —» aHTepaKcaHTHH —» bho- 
jiaKcaHTHH), ocymecTBJiHiomeHCH npn ynacTHH 3noKcnua3bi (MacjioBa h up., 1996). 
IIouoOHaji KapTHHa HaSjnouaeTCH y (|)OTOCHHTe3HpyK)mHx opraHH3MOB, HaxoufliUHXCB b 
ycjiOBHHx H36biTOHHoro ocbcuichhh, Korua nomomeHHe cbctoboh SHeprHH xjiopo(})HJiJioM 
npeBbimaeT ee Hcnojib30BaHHe npn sjieKTpoHHOM TpaHcnopie b (J)0T0CHCTeMe I (Demmig- 
Adams et al., 1990; Schubert et al., 1994). B stom cjiynae pe3KO B03pacTaeT noTOK 
3 JieKTpoHOB b peaKUHH Menepa, b xoue kotopoh npomeuuiHe nepe3 (JjOTOCHCTeMy II 
sjieKTpoHbi BOccTaHaBJiHBaiOT 0 2 uo 0 2 c nocjieayiomHM o6pa30BaHHeM H 2 0 2 (Neubauer, 
Yamamoto, 1992; Navari-Izzo et al., 1996; CaMywiOB h up., 1999). TaKHM o6pa30M, 
HecneuHc})HHecKHH otbct (HaKonueHne 3eaKcaHTHHa) Ha uencTBHe FeS0 4 -acKop6aTa h Ha 
H36bITOHHbIH CBeT BnOJIHe 3aKOHOMepeH H o6T»HCHHeTCH TeM, HTO B OCHOBe CTpeCCOBOrO 
B03ueHCTBHH 3thx 2 (JjaKTopoB jiexcHT o6pa30BaHHe AKM (Elstner, 1982; Mep3JiBK, 1989; 
3eHKOB, MeHbiUHKOBa, 1993; Navari-Izzo et al., 1996). Heo6xouHMO OTMemrb, hto 
aHanorHHHau peaKUHH, Bbipaxcaiomajicfl b HaKonjieHHH 3eaKcaHTHHa, HaOjiiouaeTca h npn 
UeHCTBHH UpyTHX CTpeCCOBbIX (JjaKTOpOB, TBKHX KaK BOUHblH UC(|)HUHT, 3aCOJieHHe, HH3KHe 
h BbicoKHe TeMnepaTypbi h up. (MacuoBa h up., 1996). TaK, HanpHMep, yBejiHneHHe 
cyMMapHoro nyua komhohchtob BHOuaKcaHTHHOBoro UHKJia (b tom HHCJie 3eaKcaHTHHa) 
6 buio 3aperHCTpnpoBaHO y jinuiaHHHKa Parmelia quercina , co6paHHoro b 3arp«3HeHHOM 
paHOHe, npnneM 3K3oreHHoe BBeueHHe acKopOaTa, BbicTynaiomero b KanecTBe KaTajiH3a- 
Topa b peaKUHHX o6pa30BaHHH AKM, pe3KO ycHJiHBauo aKKyMyjra uhio sthx nnrMeHTOB 
(Calatayud et al., 1999). IIojiaraiOT, hto 3amHTHaa (JjyHKUHfl BHOJiaKcaHTHHOBoro UHKJia 
bo Bcex nepeHHeueHHbix cjiynaax CBjnaHa c o6ecneneHHeM MeM6paHHbix CTpyKTyp 
«UOnOJIHHTeUbHbIM» 3eaKCaHTHHOM, o6uauaK)IUHM Hpe3BbIHaHHO BbICOKOH aHTHOKHCUH- 
TeJIbHOH aKTHBHOCTbK) H CnOCOSHbIM 3aiUHIUaTb XJIOpO(|)HJIJIbI H MeMSpaHHbie JIHnHUbI OT 

OKHCJiHTejibHOH uerpauauHH (Mortensen, Skibsted, 1997; Gotz et al., 1999). ripn stom 
3eaKcaHTHH, BCTynHBiiiHH b peaKUHio c AKM, He nouBepraeTCH OKHCUHTeubHOMy pacnauy, 
a b xoue UByxcTauHHHOH HecjjepMeHTaTHBHOH peaKUHH npeo6pa3yeTCH b BHOJiaKCaHTHH 
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Phc. 2. H3MeHeHHe cojiepxcaHHfl k&pothhohaob y Nostoc sp. — (J)OTo6HOHTa Peltigera canina , b xoae okhc- 
jiHTejibHoro CTpecca, HHayuHpoBaHHoro FeS0 4 -acKop6aTOM. 

1 — P-KapOTHH, 2 — 36 <ikcehthh, 3 — 3XHH6H0H, 4 — KaHTaKcaHTHH. OcTanbHbie o6o3HaweHHa Te xe, HTO Ha pnc. 1. 


(Schubert et al., 1994). TaKHM o6pa30M, BHOJiaxcaHTHHOBbiH uhkji, b HopMe npeucTaBjia- 
IOIUHH C 060 H COBOKyilHOCTb (JjepMeHTaTHBHbIX peaKUHH SnOKCHUaUHH H fle33nOKCHiiaUHH, 
B yCJlOBHflX OKHCJlHTeJlbHOrO CTpecca MOXCeT (|)yHKUHOHHpOBaTb B HeCKOJlbKO BHUOH 3 MC- 
HeHHOH cj)opMe: nepeuoBaHHe c{)epMeHTaTHBHbix h Hec|)epMeHTaTHBHbix npoueccoB. OuHa- 
KO KOJIHHeCTBO «o 6 opOTOB» UHKJia C ynaCTHeM He(})epMeHTaTHBHbIX peaKUHH, B KOTOpbIX 
3 eaKcaHTHH pearnpyeT c AKM, He 6 e 3 ipaHHHHO. IIo npeunojioxceHHio N. Krinsky (1971), 
nocjie npHMepHO 1000 nouoOHbix peaxunn HacTynaeT HeoSpaTHMoe pa3pymeHHe 3 eaxcaH- 
THHa. BepoHTHO, HaOjnouaeMoe nocjie 2-nacoBoro bo 3 uchctbhh FeS0 4 -acxop6aTa y *Coc- 
comyxa sp. CHHxceHHe cyMMapHoro ypoBHa KOMiiOHeHTOB BHOjiaxcaHTHHOBoro UHKJia 
HBjraeTca cueucTBHeM 3 Toro npouecca. Heo 6 xouHMO OTMeTHTb, hto 3eaKcaHTHH o 6 pa 3 yeTC 5 i 
He TOJibKO b pe3yjibTaTeue33noKCHuauHH BHOJiaxcaHTHHa. BTopoii nyTb o6pa30BaHHH 3 Toro 
coeuHHeHHH — npaMoe rHupoxcHJiHpoBaHHe p-xapoTHHa. Bbuio noKa 3 aHO, hto b ycjiOBHax 
H 36 biTOHHoro ocBemeHHH HHuyKUHH cHHTe 3 a 3 eaKcaHTHHa HenocpeucTBeHHO nepe 3 P-xa- 
pOTHH pe 3 KO yBejiHHHBaeTca (Depka et al., 1998). Bo3moxcho, nouoOHaa peaxuna HMeeT 
MecTO h b cuynae HHuyunpoBaHHoro okhcjichhh y Coccomyxa sp. 

Ha ocHOBaHHH pe3yjibTaTOB, nojiyneHHbix HaMH b npeuwuymHX nccjieuoBaHHHx (Kot- 
jiOBa, EbiHex-rymHHa, 1998; EbiHex-rymHHa h up., 1999), rue 6buia npoueMOHCTpHpOBaHa 
OTHOCHTejibHan ycTOHHHBOCTb MeMOpaHHbix uHnnuoB Peltigera aphthosa h ero (})oto6h- 
OHTa Coccomyxa sp. k uchctbhio npouyunpyiomHx AKM OKHCjiHTejien, 6buio cueuaHO 
npeunouoxceHHe, hto 3Ta CHMOnoTHnecKaa Bouopocub oSuauaeT 3(})(|)eKTHBHbiMH chctc- 
MaMH ueTOKCHKauHH AKM. HaKonueHHe 3eaxcaHTHHa moxcho pacueHHBaTb xax BaxcHyio 
COCTaBUHIOmyiO TaKHX CHCTeM. 

B OTjiHHHe ot 3eueHbix Bouopocuen b xueTxax Nostoc sp. o6mee couepxcaHHe 
xapoTHHOHuoB Ha npoTHxceHHH Bcero sxcnepHMeHTa ocTaBauocb nocTOHHHbiM. Ilpn stom 
HaSuiOUaUHCb 3HaHHTeUbHbie H3MeHeHHJI B COUepXCaHHH HHUHBHUyanbHbIX KapOTHHOHUOB 
(pnc. 2). Tax, KOHueHTpauHH P-xapoTHHa x 2 h bo3uchctbhh AKM cocTaBHua 30 % ot 
nepBOHanaubHOH, a x 20 h — Bcero 15 %. Pe3xoe naueHHe ypoBHH P-xapoTHHa MOxceT 
6biTb CBH3aHO c ero uaubHenuiHMH npeBpaiueHHHMH npn ynacTHH rnupoxcHua3, xaTanH- 
3HpyiomHx o6pa30BaHHe 3eaxcaHTHHa, h xeTOua3, OTBeTCTBeHHbix 3a o6pa30BaHHe xeTO- 
xapoTHHOHuoB. B paOoTax nocueuHHx ueT 6biuo noxa3aHO, hto sth c|)epMeHTbi nrpaioT 

Hu 























BaacHyio pojib b MeTa6ojiH3Me KapoTHHOH^OB y unaHoOaKTepHH (Depka et al., 1998; 
Lagarde, Vermaas, 1999). fleHCTBHTejibHO, pejiyKUHa P-KapoTHHa b mieTKax Nostoc sp. 
conpOBoamanacb yBejiHHeHHeM cojtepxcaHHa 3eaKcaHTHHa (Ha 54 h 130 % npn 2- h 

20-HaCOBOM B03fleHCTBHH COOTBCTCTBCHHO) H KaHTaKCaHTHHa - COeflHHCHHH, COflepXCa- 

mero 2 KeTO-rpynnbi b cocTaBe MOJieKyjibi (Ha 33 h 88 % npn 2- h 20-nacoBOM 
B03ACHCTBHH COOTBCTCTBCHHO), npH 3TOM KOJIHHCCTBO SXHHCHOHa (c OflHOH KeTO-ipynnOH) 
AocTOBepHO He H3MeHHJiocb. HHTepecHO, hto cxo^Hbie pe3yjibTaTbi 6buiH nojiyneHbi npn 
H3yneHHH flCHCTBHa Ce30HHbIX H3MCHCHHH HHTCHCHBHOCTH CBCTa Ha COCTaB KapOTHHOHflOB 

y UHaHOJiHinaHHHKOB (Leisner et al., 1994). EbiJio noKa3aHO, hto kojihhcctbo KaHTaxcaH- 
THHa y o6pa3uoB, coOpaHHbix b nepnoji c MaxcHMajibHOH HHTeHCHBHOCTbio CBeTa, b 6 pa3 
npeBbimaeT kojihhcctbo stoto nnrMeHTa no cpaBHeHHio c o6pa3uaMH, coOpaHHbiMH npn 
HejiocTaTKe ocBemeHHa. Ilpn stom, KaK h b HarneM nccjiejiOBaHHH, Sbuia oOHapyxceHa 
oOpaTHaa Koppejiauna Mexcjiy cojjepxcaHHeM KaHTaxcaHTHHa h P-xapoTHHa. CornacHo 
JIHTepaTypHbIM flaHHbIM, HHJiyKUHa CHHTC3a KeTO-KapOTHHOHAOB npn JieHCTBHH yO-pajlH- 
auHH HMeeT mccto h y CBoOojmoxcHBymnx UHaHoOaKTepHH, b tom hhcjic H3 pojia Nostoc 
(Ehling-Schulz et al., 1997). 

TaKHM o6pa30M, pe3yjibTaTbi npoBejieHHoro HccjiejtOBaHHa no3BOJiaiOT cjjejiaTb cjiejjy- 
loutHe BbiBojjbi: 1) no cocTaBy ochobhmx KapoTHHOHflOB jiHxeHH3HpOBaHHbie 3ejieHbie 
BOflOpOCJIH H UHaHOSaKTepHH HC OTJIHHaiOTCH OT CB 060 flH 0 XCHBymHX npeflCTaBHTeJICH 3THX 
TaKCOHOMHHeCKHX ipynn, npH 3TOM B COCTaBe MHHOpHbIX KapOTHHOHflOB HeKOTOpbie 
pa3JiHHHB Moryr HMeTb mccto; 2) oOHapyxceHHbie hbmh h3mchchhh b cocTaBe KapoTHHO- 
HflOB B OTBCT Ha OKHCJIHTCJIbHblH CTpeCC (erO MOiyr BbI3bIBaTb pa3JIHHHbie 6HOJIOrHHeCKH 
aKTHBHbie coejiHHeHHH, BbwejiaeMbie mhkoOhohtom) aHajiorHHHbi h3mchchhhm, KOTopbie 
6buin OTMeneHbi jipyrHMH aBTopaMH npn B03flencTBHH Ha jiHiiiaHHHKH H36biTOHHoro 
OCBeiHCHHH, HTO CBHflCTeJIbCTByeT O CXOflHOM MexaHH3MC JjeHCTBHa 3THX (JjaKTOpOB Ha 
npoueccbl MeTa60JIH3Ma KapOTHHOHflOB y JIHUiaHHHKOB; 3) OKHCJIHTCJIbHblH CTpeCC BbI3bI- 
BaeT HaKoruieHne 3eaKcaHTHHa y 3ejieHOH chm6hothhcckoh BOjiopocjiH Coccomyxa sp. h 
3caKcaHTHHa c KaHTaKcaHTHHOM y uHaHoOaKTepnajibHoro (})OTo6HOHTa Nostoc sp. B 03 - 

MOXCHO, AOnOJIHHTeJIbHblH CHHTC3 3THX COCJIHHCHHH, H3BCCTHbIX CBOCH BbICOKOH aHTH- 
OKHCJIHTeJIbHOH aKTHBHOCTbK), aBJiaeTCa OflHOH H3 ajjanTHBHblX peaKUHH JIHlIiaHHHKOBbIX 
c}) 0 T 06 h 0 HT 0 B, n03B0JIHI0LUHX HM COXpaHflTb XCH3Hecn0C06H0CTb B aCCOUHaUHH C napa3H- 
THHeCKHM rpnSOM. 

Abtop BbipaxcaeT DiySoxyio npH3HaTejibHOCTb coTpyjtHHKy EoTaHHHecKoro HHCTHTyra 
hm. B. JI. KoMapoBa PAH T. T. MacjiOBOH 3a ueHHbie coBeTbi npn BbinojiHeHHH paOoTbi 
h oOcyxgneHHH pyxonncH. 

PaOoTa BbinojiHeHa npn nojmepxcKe rpaHTa INTAS N° 30778. 
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EoTaHHHecKHH HHCTHTyr hm. B. JI. KoMapoBa PAH rio/iyHeHo 15 II 2000 

CaHKT-fleTepOypr 


SUMMARY 

The carotenoids of photobionts from two species of lichen genus Peltigera was investigated. No 
difference in carotenoid composition between symbiotic and free living green alga and cyanobacteria 
was found. Changes in photobiont pigment contents under the oxidative stress were studied using a 
model system (FeS 04 -ascorbate) producing active oxygen species. FeS 04 -ascorbate increased 
zeaxanthin amount in the symbiotic green algae Coccomyxa sp. and gave rise to zeaxanthin and 
canthaxanthin accumulation in the symbiotic cyanobacterium Nostoc sp. The additional synthesis of 
antioxidative active carotenoids seems to be one of the adaptive reactions of photobiont to interaction 
with parasitic fungus occuring in lichen association. 
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NOVIKOCARPUS (PACHYTESTOPSIDA) H ADENOPTERYGIUM 
C PELTASPERMOPSIDA) — HOBblE POflOBblE HA3BAHHH 
flJIfl HCKOIIAEMblX PACTEHHH 

A. B. DOW ELD. NOVIKOCARPUS ( PACHYTESTOPSIDA) AND ADENOPTERYGIUM {PELTASPERMOPSIDA) — 
TWO NEW GENERIC NAMES FOR FOSSIL PLANTS 


IIpe/yioaceHbi 3aKOHHbie Ha3BaHH» juix 2 poaoB HCKonaeMbix paCTeHHH. 

KjiioHeBbie cjioBa: nomen novum, HOMemaiaTypa, HCKonaeMbie paCTeHHH, nTepnaocnepMa, Baita, ceMX. 

B XO^e TaKCOHOMHHeCKHX HCCJie^OBaHHH pO^OB HCKonaeMbix paCTeHHH TeppHTOpHH 
Pocchh h HexoTopbix conpeAenbHbix rocyaapcTB 6bina BbiaBneHa HeoSxoAHMOCTb 3aMeHbi 
flByX HC3aK0HHbIX Ha3BaHHH. 

1? PoAOBoe Ha 3 BaHHC Tetragonocarpus E. O. Novik (Hobhk, 1951), ycTaHOBJieHHoe 
aaji HCKonaeMbix «TpnroHOKapnoBbix» ceMRH H3 HHxcHeKaMeHHoyrojibHbix otjioxchhh 
floHeuKoro SacceHHa YKpanHbi, hbahctch He3aKOHHbiM Kax 6ojiee no3AHHH omohhm 
poAOBoro Ha3BaHHB Tetragonocarpus Hasskarl (1857), bbcachhofo b CBoe BpeMH Ana 
HexoTopbix uBeTKOBbix paCTeHHH ceM. Asclepiadaceae. B stoh cbh3h, comacHO coBpe- 
MeHHOMy KOAexcy SoTaHHHecKon HOMeHKJiaTypbi (MexcAyHapoAHbin..., 1996), He3aKOHHoe 
poAOBoe Ha3BaHHe, npeAAoaceHHoe aah HCKonaeMbix ccmrh, cneAyeT 3aMeHHTb. IIpeAAa- 
raeTca HOBoe 3aMeH5uomee poAOBoe Ha3BaHne Novikocarpus, AaHHoe b necTb E. O. Ho- 
bhk — nepBOOTKpbiBaTejia stoto Tnna HCKonaeMbix ceMaH H3 floHGacca. 

Novikocarpus Doweld nom. nov. — Tetragonocarpus E. O. Novik, 1951, Tp. Hhct. 
reon. HayK AH YCCP, cep. CTpaT. najieoHTOJi. 4:41, non Hasskarl, 1857, Flora, 40, 7:99. 

Tnn: Novikocarpus palibinii (E. O. Novik) Doweld. 

Novikocarpus palibinii (E. O. Novik) Doweld comb. nov. — Tetragonocarpus 
palibinii E. O. Novik, 1951, Tp. Hhct. reon. HayK AH YCCP, cep. CTpaT . najieoHmn. 
4:41, Ta6n. 4, cjDHr. 4. 

TojioTHn: YKpaHHa, floHeuKHH SacceiiH, MaxeeBCKHH (= CranHHCKHH) p-H, Ns 269; 
HH)KHHH Kap6oH (feOA. My3. HAH YKpaHHbl). 

MOHOTHnHblH pOA. 

2. PoAOBoe Ha 3 BaHHe Adenopteris Salmenova (CajibMeHOBa, 1980), ycTaHOBJieHHoe 
Ana HCKonaeMbix Ban H 3 HHXCHenepMCKHX otaoxcchhh CeBepHoro npHSanxamba (Ka3ax- 
ctbh), ABjiaeTCH HeAencTBHTenbHO odHapoAOBaHHbiM poAOBbiM Ha 3 BaHHeM. K. 3. CajibMe- 
HOBa npeAnoxcHAa ero bmccto paHee ycTaHOBneHHoro no3AHero OMOHHMa Marginopteris 
Salmenova (CajibMeHOBa, 1978) non W. Gothan (1941). OAHaxo npn stom He 6binH 
BbinoAHeHbi Bee TpeOoBaHHa MexcnyHapoAHoro koackcr 6oTaHHnecKOH HOMeHKJiaTypbi 
(MKBH) (MexcAyHapoAHbiH..., 1996), pernaMeHTHpyioiUHe BBeACHHe noAoSHbix 3aMeH, b 
hbcthocth: 1) He npHBeAeHa TpeSyeMaa nonHaa h npaMaa ccbiAKa Ha hctohhhk achctbh- 
TeAbHoro oSHapoAOBaHHA 3 aMeHaeMoro He3aKOHHoro Ha3BaHHa Marginopteris Salmenova 
c yxa3aHHeM cTpaHHUbi (MKBH, ct. 33.2), 2) acHO He CB#3aH bhaoboh snHTeT c Ha 3 BaHHeM 
poAa (MKBH, ct. 33.1). 3th HapymeHHa MKBH yKa3biBaiOT Ha HeAencTBHTenbHOCTb 
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poflOBoro Ha3BaHHH Adenopteris Salmenova. B stoh cbh3h npe^JiaraeTca HOBoe 3 aMeH«- 
iomee po^oBoe Ha3BaHHe. 

Adenopterygium Doweld nom. nov. — Adenopteris Salmenova, 1980, riajieoHTOJi. 
acypH. 3:126, nom. invalid. — Marginopteris Salmenova, 1978, riajieoHTOJi. )KypH. 
4:124, non W. Gothan, 1941. 

Tnn: Adenopterygium kasachstanicum (Salmenova) Doweld. 

Adenopterygium kasachstanicum (Salmenova) Doweld comb. nov. — Marginopte¬ 
ris kasachstanicus Salmenova, 1978, riajieoHTOJi. acypH. 4:124, Ta6n. 12, cjmr. i — 3. 

TojiOTHn: Ka3axcTaH, CeBepHoe FIpH6ajixambe, p. Aary3, Ns 844/4414; hhxchjhi 
nepMb (K)xcHo-Ka3axcKoe TeppHTopnajibHoe reonorwHecKoe ynpaBJieHne). 

MoHOTHnHbiH po,a. 

HccneflOBaHHe BbinojmeHO b paMKax npoeKTa «HcKonaeMbie pacTeHH* Pocchh» no 
rpaHTaM Ns 3405-99 h 3412-99. 
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HOBblH BHU POflA VERONICA ( SCROPHULARIACEAE) 

M. S. KNJASEV. A NEW SPECIES OF THE GENUS VERONICA (, SCROPHULARIACEAE) 

npHBeaeHo onncaHHe hoboto BHjxa poaa Veronica uralensis (ceicmui Chamaedrys ) H3 CpeaHero npeaypanbs. 

KjnoneBbie cjiOBa: Veronica , hobuh bha, Ypan, BocTOHHa* CHfinpb, Scrophulariaceae. 

MoHorpa(J) poaa Veronica L. A. T. EopncoBa (1955) oSpamana BHHMaHHe Ha CBoeo6- 
pa3He BepoHHKH KpanHBOJiHCTHoii V. urticifolia Jack. (V. maxima auct.) H3 npeaypajibc- 
Koro ^pameHTa apeana. Ilo ee mhchhio, o6pa3Ubi H3 3Toro paiiOHa OTjiHHaiOTCfl ot 
V. urticifolia s. str. H3 Cpejmeii EBponbi HHueBHflHbiMH (a He OKpyrcio-flHueBHflHHMH) 
ceMeHaMH, 6ojiee kopotkhmh TbiHHHKaMH h mohih 6 bi paccMaTpHBaTbca xax oco6aa 
pa3HOBH,iiHocTb. IIpoBefleHHoe HaMH cpaBHeHHe MaTepnajia no aaHHOMy BHfly, HMeiomeroca 
b pH^e KOJtneKUHH (LE, MW, MHA, SVER, PERM), noKa3ajio HfleHTHHHOCTb o6pa3uoB 
H3 ripeaypajibH h Boctohhoh Ch6hph h hx neTKoe otjihhhc ot cpeflHeeBponeiiCKHX 
o6pa3UOB V. urticifolia s. str. IlpH3HaKH, npe;uioxceHHbie Eophcoboh (1955), b 6 oJibiiiHH- 
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Veronica uralensis (1) h V. urticifolia s. str. (2). 

la — o6iuhh bha; 16— z, 26— z — painHMHUC BapHaHTu CTpoemix iweTica; Id, 2d — KOpo6omca c namemcoH, UBCTOHOxica 
h npMUBeTHHK; le, 2e — Kopo6oHKa b nonepemiOM pa3pe3e; ix, 2x — ceM* h 4>pan*eHT iuiaucHTu; h, 2i — otacjibhmh 
6yropOK tuiaueHTu. Macurra6Hax JiHHefiKa: la — 1 cm; 16—e, 26—e — 1 mm; 1x,3 h 2x,3 — 0.1 mm. 








CTBe cjiynaeB no3BOJunoT oTjiHnaTb 3ana^Hyio h BOCTOHHyio pacbi, xoth HHoraa y cpejme- 
CBponeHCKHX pacTeHHH OTMenaioTCH KopoTKHe TbiHHHKH (cm. pncyHOK, 2<?), a y npeji- 
ypajibCKHx — fljiHHHbie (cm. pncyHOK, 16 , z)\ (J)opMa h pa3Mepbi ceMXH b HexoTopbix 
cjiynaHx noHTH HjjeHTHHHbi (cm. pncyHOK, 7xc, 2*c). B to xce BpeMH hbmh 6 mjih HaHjjeHbi 
npH3HaKH, no kotopmm 3th pacbi pa3JiHHaioTCH BnojiHe Ha^excHO. no HaineMy mhchhio, 
BOCTOHHyio pacy (pacTeHHH H 3 npejjypanba h Boctohhoh Ch 6 hph) ueJiecoo 6 pa 3 HO 
BbwejiHTb Kax oco 6 wh BHfl, otjihhhmh ot cpejmeeBponeHCKoro V. urticifolia s. str. Hnxce 
.aaeTCH onncaHHe hoboid BHjja. 

Veronica uralensis Knjasev sp. nov. — V. urticifolia auct. non Jacq.: KpbniOB, 1939, 
Oji. 3an. Ch6. 10:2460 (N° 2236); Ejichcbckhm, 1981, Oji. eBpon. nacTH CCCP, 5:248, 
p. p. (quoad pi. uralenses). — V. maxima auct. non Mill.: Boriss. 1955, Ojiopa CCCP, 
22:456, p. p. quoad var. uralensis (Boriss. 1955, 1. c. :459, descr. ross.). —BepoHHiea 
ypajibCKaa. 

Perennis; rhizoma lignosum, repens, sat breve; radices tenues, numerosae; caules pauci 
vel solitarii, erecti, inferne subglabri, superne breviter pilosi, 25—55 cm alt. Folia 
decussata, in jugis 6—10 (dejectis inclusis), subsessilia, inferiora rotundato-ovata minuta, 
media (maxime evoluta) ovata, late ovata, basi truncata vel subcordata, 4— 7 (8) cm lg., 
2.5—6.0 cm It., apice ± acuminata, margine grosse serrato-dentata. Racemi in axillis 
folirum superiorum, in jugis 1—4, laxi, 10—30-flori; pedicelli 5—6 mm lg., sub angulo 
45—60° reflexi, apice geniculati. Calyx quadrifidus laciniis ad 2.5 mm lg., 1 mm It., 
lanceolatis, apice acutiusculis, margine sparse ciliatis, basi ad 1/6 connatis. Corolla pallide 
rosea, rotata quadrifida, 5— 7 mm diam., lobo superiore majore ovoideo-rhomboideo 
2.0—3.5 mm lg., 2—3 mm It. (longiore quam Iato), lobo inferiore minore oblongo-ovato 
bis lanceolato 1.5—2.0 mm lg., ad 1 mm It., lobis lateralibus oblique ovatis 2.3 (3.5) mm 
lg., 1.0—1.5 mm It. Stamina corolla longiora, breviora, antheris cordatis, filamentis 
filiformibus 2.5—4.0 mm lg., plerumque basi dilatatis ca. 0.1—0.2 mm It. Stylus 
filiformis, 3—5 mm lg. Capsula orbiculari-cordata, applanata (transverse secta fusoidea), 
basi rotundata, apice emarginata, lobis angulato-arcuatis, sub angulo obtuso divergentibus, 
pilis imprimis margine sparsis vestita. Placenta sessilis marginalis, minute tuberculata, 
tuberculis semiglobosis, ca. 0.1—0.2 mm diam. Semina sulfurea, obovata, ca. 1 mm lg., 
0.5—0.6 mm It., tenuissime punctata, in pagina concava in tertia inferiore umhilico 
annulato ca. 1 mm diam. disposito. FI. VI—VIII. (Figure, la — 3 ). 

Typus: «Ural Medius, Zavod Kisel, statio viae ferreae Polovinka, 30 VIII 1939, 
K. Igoschina» (holo — LE, iso — SVER). 

Affinitas. A specie proxima Veronica urticifolia Jacq. lobo corollae superiore 
ovoideo-rhomboideo, longiore quam lato (nec late ovoideo latiore quam longo); filamentis 
filiformibus, plerumque basi dilatatis ca. 0 . 1 — 0.2 mm (figure, 16—e) (nec in tertia parte 
superiore ± dilatatis anguste taeniatissque 0.3—0.4 mm It., figure, 26 — e)\ capsulis centro 
convexis, margine complanatis, transverse sectis (figure, le) fusoideis (nec lentiformisbus, 
figure, 2e)\ capsulae lobis (figure, Id) angulato-arcuatis, sub angulo obtuso divergentibus 
(nec arcuatis sub angulo acuto divergentibus, figure, 2 d); placenta minute tuberculata, 
tuberculis (figure, I 3 ) semiglobosis, ca. 0 . 1 — 0.2 mm diam. (nec magnituberculata, 
tuberculis truncato-fungiformis, ca. 0.3 mm diam., figure, 23), insuper seminibus (figure, 
ixc) umbilico annulato (nec umbilico nullo vel punctiforme, figure, 2 xc) differt. 

Area geographic a. In campis et praemontiis Ural. Medii nec non in Siberia 
Orientalis (prope Nerczinsk). 

MHoro/ieTHHK; KopHeBHiue aepeBHHHCToe, nomynee, aoBOJibHO xopoTKoe; KopHH 
TOHKHe, MHOrOHHCJieHHbie; CTe6jIH OaHHOHHbie HJIH HeMHOrOHHCJieHHbie, npflMbie, BHH3y 
noHTH rojibie, BBepxy kopotko onymeHHbie, 25—55 cm bmc. JlHCTbx nepexpecTHO-cynpo- 
THBHbie b HHCJie 6—10 nap (cHHTax onaBume), noHTH CHflHHHe, hhxchhc — MejiKHe, 
OKpyrno-JiHueBHflHbie; cpe^HHe (HaH6o/iee pa3BHTbie) — HHueBHAHbie hjih umpoKOJiHue- 
BHflHbie, npw ocHOBaHHH yceneHHbie hjih cnenea cepjweBHOTbie, 4—7 (8) cm jyi., 2.5— 
6 cm uiHp., Ha BepxyuiKe Gojiee hjih MeHee orniHyTO 3aocTpeHHbie, no xpaio xpynHO 
nHJibHaTO-3y6naTbie. Khcth b na3yxax BepxHHX jwcTbeB, b HHCJie 1—4 nap, pbixjibie, 
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10 —30-UBeTKOBbie; ubctohoxckh 5 —6 mm ah., OTorayTbi noa ymoM 45 —60°, b BepxHen 
nacTH KOJieHnaTO BBepx H3orayTbi. HauienKa pacceneHa Ha 4 jiaHueTHbie aoah, Ha BepxyuiKe 
ocTpoBaTbie, npH ocHOBaHHH cpocuiHeca Ha 1/6 anHHbi, no xpaio peaxo pecHHTHaTbie, ao 
2.5 MM an. H 1 MM UIHp. BeHHHK 6AeAH0-p030BbIH, KOJieCOBHflHblH, pa3ACJieH Ha 4 AOAH, H3 
KOTopbix HaHSojiee pa3BHTa BepxHHH, HHueBHAHO-poMGoBHAHaH, 2.0—3.5 mm ah. h 2 — 3 mm 
LL inp. (c aahhoh, npeBbiuiaiomeH uiHpnHy); hhxchhh aoah HanGonee MejiKaa, ot npoaonroBa- 
TO-HHUeBHflHOH AO JiaHUeTHOH, 1.5—2.0 MM an. H AO 1 MM UIHp.; OOKOBbie AOAH KOCO- 
HHueBHAHbie, 2 — 3 (3.5) mm an. h 1.0 — 1.5 mm mnp. Tmhhhkh npeBbimaiOT otfhG BeHHHKa, 
peace — Kopone ero, c hhthmh 2.5 — 4.0 mm an., oGmhho 6onee uihpokhmh (okoao 0.1— 
0.2 MM UIHp.) npH OCHOBaHHH; nbUIbHHKH CepaUeBHAHbie. CtOaGhK HHTeBHaHblH, 3—5 MM 
an. Kopo6oHKa OKpyrao-cepaueBHaHaa ynnomeHHaa (b nonepeuHOM ceneHHH BepeTeHOBna- 
Haa), npn ocHOBaHHH oKpymaa, Ha BepxyuiKe BbieMHaTaa c ymoBaTO-ayroBHAHbiMH AonacTH- 
mh, pacxoanmHMHCH noa TynbiM ymoM, pacceaHO onyiueHHbiMH, npeHMyiuecTBeHHO no KpaaM. 
IlnaueHTa diannaa, MaprHHaAbHaa, MeAKoGyropnaTaa, c nojiyinapoBHAHbiMH GyropKaMH okojio 
0.1 — 0.2 mm b AuaM. CeMeHa cepHO-aceATbie, oGpaTHoaimeBHAHbie, okoao 1 mm an. h 
0.5 — 0.6 mm uiHp., Mejibnaniue TonenHbie, Ha BornyTOH CTopoHe b hhhchch TpeTH c KOJibue- 
BHAHblM py6HHKOM. U[b. VI — VIII. (Cm. pncyHOK, la — 3). 

Tnn: «CpeaHHH Ypaji, 3aBoa KH3en, CTaHima IIoAOBHHKa, 30 VIII 1939, K. MrouiH- 
Ha» (roao — LE, H 30 — SVER). 

Poactbo. Ot HanOonee 6ah3koid BHaa Veronica urticifolia s. str. oTAHnaeTca 
HHUeBHAHO-pOM6H4eCKOH (c AAHHOH, npeBbiuiaiomeH UIHpHHy, cm. pncyHOK, 16—2) 
BepXHeii aonacTbio BeHHHKa (a He uiHpoKOHimeBHAHOH c uihphhoh, npeBbiuiaiomeH anHHy, 
cm. pncyHOK, 26 — a); hhthmh tmahhok tohkhmh, oGbimho HanGonee uihpokhmh (0.1— 
0.2 mm) npn ocHOBaHHH (a He pacuiHpeHHbiMH b BepxHeH TpeTH h 3aecb y3KOAeHTOBna- 
hmmh' okoao 0.3—0.4 mm mnp.); KopoGoHKaMH (cm. pncyHOK, le) b ueHTpe BbinymibiMH, 
no Kpaio cnjnocHyTbiMH, b nonepeuHOM ceneHnn BepeTeHOBHAHbiMH (a He ahh30bhahmmh, 
cm. pncyHOK, 2e), jionacTHMH kopoGohkh (cm. pncyHOK, Id) ymoBaTo-ayroBHAHbiMH, 
pacxoaamnMHCH noa TynbiM ymoM (a He ayroBHAHbiMH, pacxoaflmHMHca noa ocrpbiM 
yraoM, cm. pncyHOK, 2d); naaueHTon MejiKoSyropnaTon c GyropKaMH (cm. pncyHOK, I 3 ) 
nojiyuiapoBHAHbiMH, okoao 0.1—0.2 mm b awaM. (a He KpynHoGyropnaTOH, c GyropKaMH 
neHbKOBHAHO-rpHGoBHAHblMH, OKOAO 0.3 MM B AHaM., CM. pHCyHOK, 2j), a TaKXCe CeMeHaMH 
C xopouio 3aMeTHbIM KOAbUeBHAHblM pyGHHKOM (a He C TOHeHHbIM HAH COBepmeHHO 
OTCyTCTByiOlAHM pySHHKOM). 

PacnpocTpaHeHHe. IlpoH3pacTaeT Ha CpeaHeM IlpeaypaAbe h b Boctohhoh 
ChGhph. B eBponencKon nacTH apeaAa caMoe 3anaaHoe MecTOHaxoacaeHHe: «Bonoroac- 
Kaa ry6., Hhkoabckhh ye3a, c. UIoAora, ckaoh Teppacbi, orpaHHHHBaiomHH aoAHHy p. K)r, 
17 VI 1910, C. TeHHHKOB» (Hbme ceBep Khpobckoh o6a.) (LE); caMoe boctomhoc — 
«riepMCKaH ry6., no aopore HaHcbBy, Jlaa, 12 VI 1902, IleTpoB» (k ceBepy ot r. Hhhchhh 
T arnA) (SVER); caMoe loacHoe — «P. HycoBaa, YTKHHCKaa npHCTaHb, ot a. KauiKa k 
I lpHCTaHH, 12 VII 1953, K. HrouiHHa» (SVER); caMoe ceBepHoe — «nepMCKaa o6a., 
KpacHOBHiuepcKHH p-H, Ha CKAOHax KaMHH BeTpHHoro, 27 VII 1981, T. EeAKOBCKaa, 
C. KauiAiOHOB» (PERM). B Boctohhoh Ch6hph bha coGHpaaca AHUib ABaacabi: «E. Sibe¬ 
ria, 1823 (Petrop. Aug.) dr. Trenius» (LE), «3a6aHKanbCKaa o6a., Ha Seperax AecHbix 
pyubes HepnnHCKoro oxp., 1 VI 1901, A. OaaeeB» (LE). 

CI1HCOK AHTEPATYPbl 

Bopucoea A. T. BepOHHKa — Veronica L. // Onopa CCCP. JI., 1955. T. 22. C. 329—500. 

BoTaHHnecKHH caa YpO PAH nojiyneHO 14 I 2000 

EicaTepHH6ypr 


SUMMARY 

A new species Veronica uralensis from the Middle Urals and the East Siberia is described. 
V. uralensis is closely related to Middle European Veronica urticifolia Jacq. and substitutes it in the 
Urals and Siberia. 
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© C. E. roHHapoBa 

O TAKCOHOMHH IIPEflCTABHTEJIEft IIOflCEMEftCTBA SEDOIDEAE 
(CRASSULACEAE) POCCHHCKOrO flAJILHErO BOCTOKA. 

2. POflbl RHODIOLA H OROSTACHYS 

S. B. GONTCHAROVA. ON THE TAXONOMY OF SUBFAMILY SEDOIDEAE ( CRASSULACEAE) IN THE 
RUSSIAN FAR EAST. 2. GENERA RHODIOLA AND OROSTACHYS 


npHBeaeH KOHcneKT po,aoB Rhodiola h Orostachys ceM. Crassulaceae poccHHcicoro AaJibHero BocTOKa. 
YTOMHeHa BHyTpHpoflOBaa TaxcoHOMHH, .nonojiHeHbi CBe/iem™ o pacnpocTpaHeHHH bhaob. 

KAfoneBbie cjiOBa: Crassulaceae , Sedoideae , JlajibHHH Boctok. 

FIoAceM. Sedoideae ceM. Crassulaceae npeACTaBAeHo Ha pocchhckom flammeM Boc- 
TOKe (PflB) 4 po^aMH: Hylotelephium Ohba, Aizopsis Grulich., Rhodiola L. h Orostachys 
Fish, ex Berger. Ka k yxce OTMenanocb HaMH paHee, HecMOTpa Ha BbimeAiuyio o6pa6oTKy 
ceM. Crassulaceae b cboakc «CocyAHCTbie pacTeHHR coBeTcxoro flanbHero BocTOKa» 
(Be3,aejieBa, 1995), MHorne npo6jieMbi CHCTeMaTHKH ototo ceMencTBa ocraiOTCB HepemeH- 
HbiMH. Uejib HarneH paOoTbi — nepecMOTpeTb miaccH^HKauHio poaob Rhodiola h Oros¬ 
tachys pOCCHHCKOrO flaJIbHeiD BoCTOKa B COOTBeTCTBHH C COBpeMeHHbIMH B033peHHRMH, 
yTOHHHTb CHHOHHMbI H CBe^eHHR O pacnpOCTpaHeHHH BHAOB. 

Poa Rhodiola coAepxcHT okojio 50 bhaob, oto oahh H3 HanOonee npeACTaBHTenbHbix 
Poaob ceMencTBa, npoH3pacTaiomHX b ueHTpanbHoa3HaTCKHx BbicoxoropbRx. Ha PflB 
pacnpocTpaHeHbi 6 bhaob h 2 noABHAa H3 noApoAOB Crassipedes (1 bha) h Rhodiola 
(sect. Rhodiola — 4 BHAa, 2 noABHAa, sect. Chamaerhodiola — 1 bha). 

OjiHroTHnHbiH poA Orostachys coAepxcHT okojio IObhaob, oOHTaiomHX b yMepeHHOH 
30He, npeHMymecTBeHHO b A3hh. Ha PflB npeACTaBJieHbi 6 bhaob H3 noAceKUHH Orostac¬ 
hys (4) h Appendiculata (2) cckuhh Orostachys. 

06a poAa npeAnonoxcHTejibHO MOHO^njieTHHecKoro npoHexoxcAeHHR. 

B npHBOAHMOM HHxce KOHcneKTe mm cAeAOBajiH maBHbiM o6pa30M CHCTeMe, npeACTaB- 
jieHHOH H. Ohba (1978, 1980, 1981, 1982, 1995). BHyTpn cckuhh bham pacnonoxceHbi b 
ajic})aBHTHOM nopRAKe. npn yKa3aHHH o6mero pacnpocTpaHeHHR 3a ocHOBy npHHRTO 
panoHHpoBaHHe, Hcnojib3yeMoe bo «Onope CCCP», paiiOHbi pacnpocTpaHeHHR bhaob b 
npeAejiax PflB npHBeAeHbi no C. C. XapxeBHHy (1985). 

Kax OTMeneHO B.B. Eratom (1995), b JiHTepaType, nocBRineHHOH poAy Orostachys , 
BCTpenaiOTCR pa3AHHHbie cnocoObi HanncaHHR oxoHnaHHH bhaobbix onHTeTOB. Ha3BaHne 
poAa Orostachys othochtcr k xceHCKOMy poAy, noAo6HO Stachys h Meterostachys (Eggli 
et al., 1995), noaTOMy, cneAya cTaTbe 62 MKBH (MexcAyHapoAHbiH..., 1996), mm 
H cnonb3yeM aar bhaobmx onHTeTOB oxoHnaHHR xceHcxoro poAa. 


HcTopHR H3yneHHR poaob Rhodiola h Orostachys 

BnepBbie poA Rhodiola c eAHHCTBeHHMM bhaom ynoMHHaeTCR b 1-m H3abhhh «Species 
Plantarum» (Linne, 1753), rAe oh 6ma OTAeneH ot poAa Sedum Ha ocHOBaHHH AfiyAOMHocTH 
pacTeHHH. Poa Orostachys onncan F. Fischer (1809), npeACTaBHB ero HecxoAbxo paHee 
(Fischer, 1808) xax nomen nudum. OAHaKO b AaAbHeHUieM, BnjioTb ao xoHua 1930-x rr., 
o6a poAa He npn 3 HaBaAHCb caMOCTORTeAbHMMH. Poa Rhodiola npnBOAHACR b xanecTBe 
BHyTpHpoAOBoro TaKCOHa pa3AHHHoro paHra b poAe Sedum , a Orostachys nepeMemancR 
H 3 oahofo poAa b Apyroii. Tax, A. de Candolle (1828) noMecrnn Rhodiola b HecJjopManb- 
Hyio rpynny «Planifolia, floribus luteus» BMecTe c TaxHMH bhaamh, KaK Sedum aizoon L. 
h S. hybridum L., a Orostachys pacno3HaBan b xanecTBe ceKimn poAa Umbilicus b noAceM. 
Cotyledonoideae. B paOoTax S. SchOnland (1891), R. Praeger (1917), H. Froerstrom 
(1930—1935), A. Berger (1930) poAHona 6bina npeACTaBjieHa b paHre cexuHH poAa Sedum. 
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Orostachys npHBOjmnca xax sect. Umbilicus pojia Cotyledon (Schonland, 1891) hjih KaK 
rpynna Orostachys b sect. «Asiatica Genuina Orthocarpia» pojja Sedum (Froderstrom, 
1930—1935). 

Praeger (1917) b CBoen CHCTeMe cexuHH Rhodiola BnepBbie otmcthji TaxcoHOMHHecxoe 
3Ha4eHHe HanHHHa HeuiyeBHAHbix jiHCTbeB Ha KopHeBHme. B MOHorpacj)HH o xyjibTHBHpy- 
eMbix BHjjax Sedum Praeger (1921) npHBOjjHT 20 bhjjob b sect. Rhodiola. Froderstrom 
(1930—1935) pacno3HaBaji 21 bhjj h 22 pa3HOBHflHOCTH b sect. Rhodiola. Berger (1930) 
npHBOflHT yace 41 bha h 14 pa3HOBH,aHOCTeH H3 ceKUHH Rhodiola h Pseudorhodiola , h b 
3toh ace paOoTe 3a Orostachys oxoHnaTejibHO npH3HaH cTaTyc pojta. 

T. Nakai (1938), H3ynaa anoHCXHe bhabi Rhodiola , BnepBbie co BpeMeH K. JlHHHea 
HeTKO 0603HaHHJI poa. 

HanOojiee nojmaa o6pa6oTKa pojja Rhodiola npejjCTaBjieHa H. Ohba (1975, 1978, 
1980, 1981, 1982). Ha ocHOBaHHH H3yneHHa OojibmoH xojuiexuHH rHMajiaiicxHx, th6ct- 
ckhx h KHTaHCKHx npejjCTaBHTejieH Rhodiola hm 6buia npoBejjeHa peBH3Ha cymecTByiomHX 
bhaob, onncaH paji hoblix, nepecMOTpeHa BHyTpHpojtOBaa TaxcoHOMHa. 


KoHcneKT po#oB Rhodiola h Orostachys poccHHCKoro flajibHero BocTOKa 

Crassulaceae DC. 

Subfam. 1. Sedoideae Berger 

1. Rhodiola L. 

1735, Sp. PL: 1035. — Sedum sect. Rhodiola (L.) Scop. 1771, FI. Cariol., ed. 2, 
1 : 326. — S. subgen. Rhodiola (L.) H. Ohba, 1975 in Ohashi, FI. E. Himal. 3 : 285. 

T h n: Rhodiola rosea L. 

MHoroneTHHe TpaBbi c xopoino pa3BHTbiMH KopHeBHmaMH. KopHeBnma mricTbie, 
MaccHBHbie hjih TOHKHe, nojnyHHe hjih bocxo flamne, anHxanbHaa nacTb, xa k npaBHJio, 
annreoreHHaa, Hecymaa jiHCTba h (hjih) HemyeBHAHbie xopHeBHmHbie JiHCTba. Ubctohoc- 
Hbie no6era o6pa3yiOTca H3 BepxyineHHbix hjih na3yuiHbix nonex. CouBeTHa TepMHHajib- 
Hbie, UHM03Hbie, MHOFOUBeTXOBbie, oObIHHO, C JIHCTOBHflHBIMH GpaXTeaMH. IjBeTXH 4 (5)- 
HjieHHbie, jjBy- hjih ojjHonojibie; pacTeHHa, xax npaBHJio, jjByjjOMHbie. JlenecTXH Bceraa 
cynpoTHBHbi 3aBa3aM. Flo MHeHHio H. Ohba (1989), po jx Rhodiola Mor c(J)opMHpoBaTbca b 
ueHTpajibHoa3HaTcxHX Bbicoxoropbax. 

Subgen. 1. Rhodiola 

Ubctxh ojxHonojibie. 

Sect. 1. Rhodiola. — Rhodiola I. Eu-Rhodiola Fisch. et C. A. Mey. 1841, Enum. PI. 
Nov. Schrenk, 1 : 67. — Rhodiola sect. Eu-Rhodiola (Fisch. et C. A. Mey.) Boriss. 1939, 
Oji. CCCP, 9 : 29. 

Ser. 1. Rhodiola. — Sedum sect. Rhodiola (L.) Scop, group Eu-Rhodiola Fisch. et 
C. A. Mey. 1841, Enum. PI. Nov. Schrenk. 1 : 67. — Sedum sect. Rhodiola (L.) Scop. ser. 
Rhodiolae Praeger group 1 . Roseae Praeger, 1921, Journ. Roy. Hort. Soc. (London), 
46 ; 27, p. p. — Rhodiola L. ser. Roseae (Praeger) Boriss. 1939, Oji. CCCP, 9 : 29. — 
Rhodiola L. sect. Rhodiola ser. Roseae (Praeger) S. H. Fu, 1956, Acta Phytotax. Sin. add. 
1 : 123. 

Sect. Rhodiola BXJUonaeT b ce6a 22 BHjja. Bhabi H3 pojjCTBa Rhodiola rosea xapaxTe- 
pH3yioTca HajiHHHeM 3aHaTOHHBix 3aBa3en b Myaccxnx uBeTxax. 

1. Rhodiola rosea L. 1753, Sp. pi. : 1035. 

B pa3JiHHHbix paSoTax BCTpenaeTca oxojio 50 chhohhmob jjaHHoro BHjja. 3jjecb 
npHBejjeHbi HexoTopwe H3 hhx. FIojihbih cnncox chhohhmob onyOjiHXOBaH Ohba (1981). 

Ulnpoxo BapbHpyeT MopcjjojiorHHecxH h uHTOJiorHHecxH (Ohba, 1981); pa3HOBH^Hoc- 
th, Ha Ham B3rciajj, hmciot onpejjeJieHHyio reorpacjjHHecxyio npHyponeHHOCTb. Ohba (1981) 
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npHBOflHT Bee 3th TaKCOHbi b KanecTBe chhohhmob R. rosea , oflHaKo, Ha Ham b3DI5ia, Taxne 
BHflbi, KaK R. sachalinensis Boriss, R. arctica Boriss., R. iremelica Boriss., R. krivochiz - 
hinii Sipl. h Apyrne, hbahiotch aoctatomho hctko o6oco6neHHbiMH reorpa^HHecKHMH 
pa3HOBHAHOCTHMH R. rosea. 

la. R. rosea subsp. rosea. — Sedum rosea (L.) Scop. 1771, FI. Camiol. ed. 2, 1 : 326. — S. rhodiola DC. 
1805, Hist. PI. Grasses : 143. 

OnncaH H3 EBponw. 

Bee paHOHbi, xpoMe Koji., flayp., Kom., CeB.-Kyp. 

06 m. paenp.: ApxTHxa, eBp. h. (IlHpeHeH, Hranmi, Bojirapna), Cxamt., 3an. h Boct. Ch 6., Cp. A 3 ., 
MoHr., KHTaii, Kopen, flnoHHH. 

lb. R. rosea subsp. krivochizhinii (Sipl.) S. Gontch. 1999, Bull. Nat. Sci. Mus. (Tokyo), 25:56.— 
R. krivochizhinii Sipl. 1974, Hobocth chct. Bbicrn. pacT. 11 : 313. 

Tun: «Mare Beringense prope sinum Korfii, insula Verchoturovii, in decliviis lapidosis ad littorem maris, 
29—30 VII 1970, fl., A. Krivochizhin» (LE): 

Kop. 

OcTpoBHaa pa3HOBHaHOCTb R. rosea, SHneMHHHan win poccwHcxoro AanbHero BocToica. 

TaKcoHOMHMecKoe nonoxceHHe R. rosea subsp. krivochizhinii oxoHHaTenbHo He BbiacHeHO. Abtop BHaa 
B. H. CHIUIHBHHCXHH (KpHBOXHXCHH, CHnJIHBHHCKHH, 1974) B XaHeCTBe 6jlH3KOpOflCTBeHHOrO BH^a npHBOZUIT 
R. atropurpurea (Turch.) Trautv. et C. A. Mey. Qimaxo caMO onncaHHe h npH3Haxn (6ojiee Menxne h xcenTbie 
(He KpacHbie) ubctkh, 3ejieHbie (He CH3bie) JiHCTba), kotopwmh R. krivochizhinii OTjiHHaercs ot R. atropurpurea , 
Ha Ham B3rjum, CBHneTenbCTByiOT o poncTBe R. rosea. 

lc. R. rosea subsp. sachalinensis (Boriss.) S. Gontch. 1999, Bull. Nat. Sci. Mus. (Tokyo), 25 :56. — 
R. sachalinensis Boriss. 1939, On. CCCP, 9:31. — Sedum sachalinense (Boriss.) Vorosch. 1966, On. cobctck. 
AanbH. Boct. : 236. 

OnncaH c CaxanHHa. Th n: «CaxanwH, nocT Ay3, Ha exanax Mbica Xonacw. 6 VII 1872, ABrycTHHOBHH» (LE). 

CeB.-Cax., KDxcHO-Kyp., K)xcH.-Cax. 

OcTpOBHan, npHnHTOpanbHan pa3H0BHnH0CTb R. rosea, 3HneMHMHaa win poccHHcxoro Aantwero BocTOxa. 


2. R. integrifolia Raf. 1832, Atl. Journ. 1 : 146. — R. rosea L. var. integrifolia (Raf.) 
E. Murray, 1982, Kalmia, 12 : 24. — R. atropurpurea (Turcz.) Trautv. et C. A. Mey. 1856, 
Middend. Reise Fl. Ochot. : 39. — R. rosea subsp. atropurpurea (Turch.) Jacobsen, 1973, 
Nat. Cact. Succ. Journ. (U. K.), 28, 1:5. — Sedum atropurpureum Turcz. 1840, Bull. 
Soc. Nat. Moscou, 1 : 13, 70. 

OnncaH H3 CeBepHOH AMepHKH. 

Hyx., AHaA.-riemK., Kop., Oxot., KaMH., CeB.-Kyp., Yccyp., lOxcHO-Kyp. 

06 m. paenp.: CeB. Am. 

CymecTByeT okojio 30 chhohhmob Ha3BaHHoro BHAa. R. integrifolia nacTo TpaKTyeTCB 
Kax noABHA hjth BapnauHfl R. rosea , oAHaKo hctko OTAHHaeTca ot nocneAHero mop4)oao- 
rneH reHepaTHBHbix opraHOB (Ohba, 1981) h, Ha Ham B3rjiHA, xch3hchhoh $c>pmoh. B 
OTAHHHe ot R. rosea y R. integrifolia KayAexc He pa3BHT, noHKH B03o6HOBneHHH ^opMH- 
pyiOTca Ha yAAHHeHHbix KopHeBHmax. 

3. R. ishidae (Miyabe et Kudo) H. Hara, 1937, Journ. Jap. Bot. 13 : 930. — Sedum 
ishidae Miyabe et Kudo, 1921, Trans. Sapporo Nat. Hist. Soc. 8:3. — Rhodiola 
himalensis (Don) S. H. Fu var. ishidae (Miyabe et Kudo) Jacobsen, 1973, Nat. Cact. Succ. 
Journ. (U. K.), 28, 1 : 5. 

OnncaH H3 JlnoHHH. 

IO>KHo-Kyp. 

06m. paenp.: Bjiohhh. 

Szv.l.Algida Boriss. 1969, Hobocth chct. Bbicm. pacT. 6:114. — Rhodiola sect 
Chamaerhodiola ser. Fastigiatae (Frod.) S. H. Fu, 1965, Acta Phytotax. Sin. add. 1 : 120. 

p. p. 

Tun: Rhodiola algida (Ledeb.) Fisch. et C. A. Mey. (= Sedum algidum Ledeb.). 

4. R. angusta Nakai, 1914, Bot. Mag. Tokyo, 28 : 304. — R. komarovii Boriss. 1939. 
On. CCCP, 9:38. — Sedum polytrichoides Kom. 1931, b Kom. h Ajthc. OnpeA. pacT. 
flanbHeBOCT. Kpa$i, 1 : 601, non Hemsl. 
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JleKTOTHn (EopncoBa, 1939): «Korea. Korea sept. In arenis lapidosis montis 
Paiktusan 2000 m et supra. 13 VIII 1913, male. Nakai» (TI). 

Yccyp. 

06 m. pacnp.: KHTan, Kopea. 

A. T. EopncoBa (1939), ocHOBbiBaacb Ha 3K3eMnji5ipax, coOpaHHbix c ropw KpHHHHHaa 
(Xyana3a) b IIpHMopcKOM xpae, CAejiana bmboa o tom, hto Sedum polytrichoides , 
onHcaHHbiH B. JI. KoMapoBbiM h AnHCOBOH-Kno6yxoBOH, HBjifleTCfl npeACTaBHTejieM poAa 
poAHona, h onncajia ero xax Rhodiola komarovii — SHAeMHHHbin ajih PflB bha. OHa 
yKa3biBana, hto R. komarovii OTJiHHaeTca ot 6jiH3xoro BHAa R. crassipes MeHee MomHbiM 
KayAeKCOM, JIHHeHHbIMH uejIbHOKpaHHbIMH JIHCTbflMH H MaJIOIJBeTKOBblMH COIJBeTHflMH. 

S. H. Fu nepeBen R. komarovii b chhohhmbi R. angusta Nakai. Ohba (1993), H3yHHB 
THnoBbie 3K3eMnnapbi, HACHTH(J)HUHpoBan R. komarovii c Sedum fenzelii Frod., xoTopbin 
eme Nakai (1938) 6biJi onpeAeneH xa k chhohhm R. angusta. IIo mhchhio Ohba (1993), 
R. angusta pacnpocTpaHeH ot ceBepHOH Kopen h ceBepo-3anaAHoro KnTaa ao IIpHMopc- 
Koro xpaa h cmchhctch BnxapHbiM bhaom R. ishidae Ha ceBepe Xohcio, XoxxaHAo h Ha 
Kypnjiax. 

Sect. 2. Chamaerhodiola (Fisch. et C. A. Mey.) Boriss. 1969, Hobocth chct. Bbicrn. 
pacT. 6 : 114. — Rhodiola II. Chamae-Rhodiola Fisch. et C. A. Mey. 1841, Enum. PI. 
Nov. Schrenk. 1 : 69. — Chamaerhodiola (Fisch. et C. A. Mey.) Nakai, 1934, in Nakai 
et Kitagawa, Rep. First Sci. Exped. Manch., Sect. IV, 1 : 27, p. p. 

JleKTOTHn (roHnapoBa, h. 1.): Rhodiola quadrifidae (Pall.) Fisch. et C. A. Mey. 
(= Sedum quadrifidum Pall.). 

KopHeBHma rycTO noKpbiTbi oTMepiiiHMH uBeTOHOCHbiMH no6eraMH. Oahojicthhc 
UB eTcmocHbie no6erH MHoroHHCJieHHbie, xaK npaBHJio 6onee 6. BepxHaa nacTb KopHeBHm 
h noHKH B03o6HOBjieHHH pacnoAoxceHbi Bbiiue ypoBHH noHBbi. no MHeHHio Ohba (1989), 
bhabi H3 poACTBa R. quadrifida , BepoHTHO, npoH30iiuiH ot o6mero npeAxa b pe3ynbTaTe 
reorpa(J)HHecKOH h30ahahh. 

Ser. 1. Quadrifidae (Frod.) S. H. Fu ex Boriss. 1969, Hobocth chct. Bbicrn. pacT. 
6 : 114. — Sedum sect. Rhodiola group Chamaerhodiola subgroup. Quadrifidum Frod. 
1942, Acta Horti. Gothoburg. 15 : 3, nom. invalid., descr. engl. — Rhodiola ser. 
Quadrifidae Frod. ex S. H. Fu, 1965, Acta Phytotax. Sin. add. 1 : 119, p. p. — Rhodiola 
ser. Dumulosae S. H. Fu, 1965, Acta Phytotax. Sin. add. 1 : 119, p. p. — Rhodiola 
ser. Fastigiatae (Frod.) S. H. Fu, 1965, Acta Phytotax. Sin. add. 1 : 120, p. p. 

Tun: Rhodiola quadrifidae (Pall.) Fisch. et C. A. Mey. (= Sedum quadrifidum Pall.). 

5. R. quadrifida (Pall.) Fisch. et C. A. Mey. 1841, Enum. PI. Nov. Schrenk, 1 : 69. — 
Sedum quadrifidum Pall. 1776, Reise, 3 : 730. — Chamaerhodiola quadrifida (Pali.) 
Nakai, 1934, in Nakai et Kitagawa, Rep. First Sci. Exped. Manch., Sect. IV, 1 : 29. 

OnncaH H3 Ypana h Ch6hph. 

Koji., Oxot., Ajia., Ami\, Eyp. 

06 m. pacnp.: EBp. h. (ApxT.), 3an. h Boct. Ch6., Moht. 

Subgen. 2. Crassipedes (Praeger) H. Ohba, 1978, Journ. Fac. Sci. Univ. Tokyo, 
12 : 185. — Sedum sect. Rhodiola ser. Crassipedes Praeger, 1917, Trans. Bot. Soc. Edinb. 
27 : 116, p. p. — Sedum sect. Rhodiola ser. Crassipes (Praeger) S. H. Fu, 1965, Acta 
Phytotax. Sin. add. 1 : 125, ut ‘Crassipes Fu’, p. p. — Rhodiola sect. Rhodiola ser . Lin- 
nearifoliae Boriss. 1969, Hobocth chct. Bbicrn. pacT. 6 : 114, p. p. 

T h n: Rhodiola crassipes (Wall, ex Hook. f. et Thoms.) Boriss. (= Sedum crassipes 
Wall, ex Hook f. et Thoms.). 

Ubctkh repMa$poAHTHbie. KopHeBHma 6e3 HeuiynnaTbix jiHCTbeB. Coubcthh nonyma- 
pOBHAHbie. 


123 



6. R. stephani (Cham.) Trautv. et C. A. Mey. 1856, Middend. Reise FI. Ochot. : 39. — 
«Sedum stephani» Cham. 1831, Linnaea, 6:549. — Rhodiola crassipes var. stephani 
(Cham.) Jacobsen, 1973, Nat. Cact. Succ. Journ. (UK), 28 :5. 

Tnn: (LE). 

Oxot., AMr., Eyp. 

3HfleMHK. 


2. Orostachys Fisch. 

1809, Mem. Soc. Nat. Moscou, 2 : 207. — Orostachys Fisch. 1808, Cat. Jard. 
Gorenki: 99, nom. nud. — Umbilicus sect. Orostachys (Fisch.) DC. 1828, Prodr. 
3 : 400. — Cotyledon sect. Umbilicus ser. Orostachys (Fisch.) Schonland, 1890, in Engl, 
et Prantl, Nat. Pfl.-fam. Ill, 2a: 33. — Sedum sect. Asiatica Genuina Orthocarpia gr. 
Orostachys (Fisch.) Frod. 1931, Acta Horti. Gothoburg. 6 : app. 9. 

Tnn: Orostachys malacophylla (Pall.) Fisch. (= Cotyledon malacophylla Pall.). 

MoHoxapnHKH, o6jwraTHbie, (JjaxynbTaTHBHbie nonHxapnnxH. Oaho-, ab y-, MHoroneT- 
HHe. Ea 3 ajibHbie AHCTba b nepnoA BereTauHH o6pa3yiOT po3eTxy, nacTo BbiTarnBaioinyioca 
bo BpeMfl uBeTeHHH. TecHO CBH3aH c poaom Hylotelephium H. Ohba, nponcxoAHT, 

BepOHTHO, H3 BOCTOHHOa3HaTCXHX BblCOXOTOpHH. 

Sect. 1 . Orostachys 

Subsect. 1. Orostachys. — Orostachys ser. Eappendiculatae Boriss. 1939, On. CCCP, 
9 : 110, nom. invalid., descr. ross. — Orostachys sect. Caespitosa Bezd. 1995, CocyA. 
pacT. cob. flajibH. Boct. 7 : 231, nom. invalid., descr. ross. 

Bee AHCTbfl 6e3 OCTHCTbIX HAH XpfllACBaTblX OTpOCTKOB, COUBeTHfl npOCTbie (uBeTKH B 
KOAOCOBHAHOM COUBeTHH no OAHOMy). 

Bhaoboh cocTaB abhhoh cexuHH ao chx nop ocTaeTca cnopHbiM, Tax xax J. Ohwi 
(1965) bo BTopoM H3AaHHH «Flora of Japan» o6i>eAHHHA Bee bhabi stoh cexuHH, 
onncaHHbie H3 ceBepHOH JInoHHH (O. aggregata , O.furusei h O. iwarenge), b O. iwarenge. 
Ilo3>Ke Ohba (1990) npHBOAHT Bee bhah stoh cexuHH b xanecTBe noABHAOB O. malaco - 
phylla. 

IlpH3HaKH BereTaTHBHOH cc|)epbi BecbMa H3MeHHHBbi. IIInpoKO BapbnpyioT pa3Mepbi 
AHCTbeB h po3eTOK, hx oKpacxa, pa3Mepbi HacTeii ubctkob. H. Ohba, H. Tagawa (1990) 
CAenann nonbrrxy conocTaBHTb HanHHHe CH3oro HaneTa h MnxpocTpyxTypy noBepxHOcTH 
AHCTbeB H OnpeAeAHTb BHAOCneUH(j)HHHOCTb COHeTaHHA 3THX npH3HaKOB. Kax noxa3aHO 
3THMH aBTOpaMH H XaX CBHAeTeAbCTByiOT HaiHH CoOCTBeHHbie HCCAeAOBaHHA, 3TH npH3HaxH 
He ABAfllOTCfl BHAOCneUH4)HHHbIMH, npHCyTCTBHe HAH OTCyTCTBHe HaAeTa CBA3aHO c 
MHxpoycAOBHAMH MecTOo6HTaHHH. HanOonee CH3bie pacTeHHA HaHAeHbi HaMH b Han6oAee 
cyxHX MecTooOHTaHHAX h b MecTax c bwcoxhm coAepxcaHHeM Ca 2+ b noHBe. Ha Ham b3taaa, 
HcnoAb30BaHHe AaHHbix npH3HaxoB He AaeT Becxnx ocHOBaHHH aaa o6T>eAHHeHHH bhaob 
3toh cexuHH c O. malacophylla , Tax xax HMeeTca 3HaHHTenbHoe hhcao npH3HaxoB, neTXO 
pa3AeAAiomHX BHAbi, xax 6yAeT noxa3aHO Aanee. 

1. O. aggregata (Makino) H. Hara, 1935, Bot. Mag. Tokyo, 49:73. — Cotyledon 
aggregata Makino, 1910, Bot. Mag. Tokyo, 24 : 72. — Sedum aggregatum Makino, 1927, 
Journ. Jap. Bot. 4:7. — Orostachys malacophyllus var. aggregatus (Makino) H. Ohba, 
1992, Journ. Jap. Bot. 67 : 200. 

OnncaH H3 flnOHHH. 

K))KHO-Cax., K)xcHO-Kyp. 

06 m. paenp.: ilnoHHA (XoxxaHAO h ceBep Xohcio). 

Cy nx no nepBOonwcaHHio, O. aggregata OTJiHHaerca ot O. malacophylla MeHbiiiHMH pa3MepaMH Bcex HacTefi. 
KOMnaKTHbiM oOjihkom h HajiHHneM ctojiohob, nypnypHbiMH ao pacKpbiBaHHa nbuibHHKaMH (Makino, 1901, 1910), 
a Taxxe HeicrapHHKaMH b Bnae y3KHx /uiHHHbix imacTHHOHeK, junma KOTopbix b 3—4 pa3a npeBbiuiaeT uinpHHy 
(Be3aejieBa, 1995), h (J)opMon pocra. O. aggregata — o6jiHraTHbiH nojiHKapnnK, nepHOBHHOo6pa3yiomHH 
xaMecJjHT (roHHapoBa, 1996). 

Ohba (1990, 1992) npH3HaeT naHHbiii bha b KanecTBe reorpacJjHHecKOH pa3HOBHAHOCTH O. malacophylla. Ha 
Ham B3rjiaa, O. aggregata Mexico OTrpaHHHeH ot O. malacophylla 3KonornHecKH h MopcJjojiorHHecKH. nepeceneHHC 
apeanoB h MopcjjonorHHecKoe cxoactbo o6ohx bhaob exopee cBHAeTenbCTByioT 06 o6uxhocth npoHcxoxcaeHHa. 
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2. O.furusei Ohwi, 1954, Bull. Nat. Sci. Mus. Tokyo, 34:6. — Sedum iwarenge var. 
furusei (Ohwi) Ohwi, 1965, FI. Jap.: 1440. — S. paradoxum Khokhr. et Vorosch. 1970, 
Bioji. FnaBH. 6ot. cajxa AH CCCP, 75 :42, syn. nov. — Orostachys vyschinii Bezd. 1995, 
Cocyfl. pacT. cob. flajibH. Boct. 7 : 232, syn. nov. 

Tnn: «Momoiwa, ins. Rebunshiri, leg. Miyoshi Furuse» (TNC). 

XapaKTepH3yeTCfl HaJiHHHeM khtchcmbhoix) CH3oro HaneTa, jywHHbix pa3BeTBjieHHbix 
ctojiohob. MHoroHHCjieHHbie po3eTKH (nacTo HecKOJibKO aecHTKOB) o6pa3yiOT nnoTHbie 
AepHOBHHKH. 06jlHraTHbIH nOJIHKapnHK, flepH0BHH006pa3yi0mHH XaMe^HT. OTJIHHaeTCfl 
ot jipynix bh/job nojicexuHH ManeHbKHMH pa3MepaMH (p03eTKH 1— 2 cm b jmaM., JincTbfl 
1.5 (2) CM flJI., 0.7 — 1.0 CM Uinp.), UinpOKOHHUeBHAHblMH JIHCTOBKaMH, C KOpOTKHM HOCH- 
kom h mnpoKOH, cpacTaiomenca noHTH no Been jyiHHe hoxcxoh, xejiTbiMH bo BpeMJi 
UBeTeHHH, no3xce opaHxceBbiMH nbuibHHKaMH. 

OnncaH c o-Ba Pe 6 yH, BCTpenaeTca Ha o-Be Xoxxaimo. HaMH 6 bui co 6 paH Ha ioxchoh 
OKOHeHHOCTH o-Ba CaxajiHH (Tohhho-Ahhbcxhh n-oB) h o-BeMoHepoH (A 6 aHbKHHa, 
ToHnapoBa, 1995), jiojiroe BpeMfl BbipaumBancji b xojuiexuHH EoTaHHnecxoro caaa JJBO 
PAH h b 1970 r. 6 biJi onncaH xax Sedum paradosum Khokhr. et Vorosch., a no 3 )Ke 
(Ee 3 flejieBa, 1995) — xa k Orostachys vyschinii , smieMHHHbiH jyifl PflB bhji. Ojmaxo 
cpaBHeHHe onncaHHH O.furusei (Ohwi, 1954), Sedum paradosum (Orostachys paradoxa 
Czer.) h O. vyschinii no 3 BOJiaeT roBopHTb 06 hx mieHTHHHocTH. B onncaHHJix Hecxojibxo 
BapbnpyiOT pa3Mepbi, ho TeM He MeHee ohh HaxomiTCfl b npe^enax, npHBe^eHHbix jyifl 
O.furusei (Ohwi, 1954). To, hto CHHTaeTCH oTjiHHHTejibHbiM npH 3 HaxoM O. paradoxa ot 
Bcex MpyrHX rOpHOKOJIOCHHKOB — «OTCyTCTBHe npHKOpHeBOH p03eTKH», Ha MOH B3mafl, 
HBJiHeTCH npH3HaxoM reHepaTHBHOH c|)a3bi pa3BHTHH, Tax xax y 6 oJibiiiHHCTBa jranbHeBoc- 
TOHHblX ropHOXOJIOCHHXOB BO BpeMfl UBeTeHHfl p03eTXa BblTHTHBaeTCH, no 6 er Bbima^HT 
o 6 binHbiM ymiHHeHHbiM, TeM 6 oJiee hto O. paradoxa 6 bui co 6 paH 9 ceHTJi 6 pji, xoraa Bee 
AanbHeBOCTOHHbie tophoxojiochhxh o 6 biHHO BCTynaiOT b (J)a3y 6yTOHH3aimH, a b ycjiOBHHx 
ceBepHbix panoHOB — b $a3y uBeTeHHB. flpyroH OTjiHHHTejibHbiii npH3Hax — «cynpoTHB- 
Hoe jiHCTopacnojio}xeHHe» — yxa3aH eme Ohwi (1954) b onncaHHH O.furusei. 

Yccyp., lOxcHo-Cax. 

06m. pacnp.: JInoHHJi. 

3. O. iwarenge (Makino) H. Hara, 1935, Bot. Mag. Tokyo, 49 : 73. — Cotyledon 
iwarenge Makino, 1902, Bot. Mag. Tokyo, 16 : 142. — Orostachys malacophylla var. 
iwarenge (Makino) H. Ohba, 1992, Journ. Jap. Bot. 67 : 200. 

Tnn: «Japan. Honshu. Tokyo: Prov. Musashi, Tokyo, Bot. Gard. Koishikawa, 
kultivated» (TI). 

Tep 6 apHbie 3X3eMnjiapbi O. iwarenge h O. malacophylla npaxTHHecxn He pa3JiHHHMbi 
h nacTO nyTaiOTca. OflHaxo b ecTecTBeHHbix ycnoBHHx O. iwarenge OTJiHHaeTca ot 
O. malacophylla o 6 biHHO BeTBAimiMHCfl no 6 eraMH h coubcthamh, yojiHHeHHO-JionaTHaTon 
hjih jiaHueTHo-nonaTHaTon $opMOH jihctoboh njiacTHHXH, TpaneuHeBH^HbiMH hjih npa- 
MoyrojibHbiMH HexTapHHxaMH, innpHHa xoTopbix b 2 pa3a npeBbimaeT AJiHHy, po30BbiMH 
nbuibHHxaMH. 

Ha PflB BCTpenaeTca HcxjuoHHTejibHO Ha Mopcxnx no 6 epe)XbJix. 

Ohba (1990) oTMenaeT, hto Bee ropHoxoJiocHHxn subsect. Orostachys b xyjibType 
HMeiOT TeHAeHUHio x o6pa30BaHHio ctojiohob, ojmaxo, xax noxa3biBaeT Ham onbiT 
BbipamHBaHHH ropHoxojiocHHxoB b xojuiexuHH BoTaHHnecxoro cajia flBO PAH, O. iwa¬ 
renge HHxoma He o6pa3yeT ctojiohob. 

Yccyp. (lor). 

06m. pacnp.: JlnoHHH. 

4. O. malacophylla (Pall.) Fisch. 1808, Cat. Hort. Gorenk. ed. 1 : 99. — Cotyledon 
malacophylla Pall. 1776, Reise Russ. Reich. 3 : 730. — Sedum malacophyllum (Pall.) 
Steud. 1821, Nomencl. Bot. ed. 1 : 759. — Umbilicus malacophyllus (Pall.) DC. 1828, 
Prodr. 3 :400. 

OnncaH H3 flaypHH. 
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flayp., BepxHe-3en., HnxcHe-3eH., Byp., AMr., yccyp., K)xcHO-Cax. 
06m. pacnp.: Boct. Ch6., MoHr., Kopea, MaHHxeypHH, KHTaw. 


Subsect. 2. Appendiculatae (Boriss.) H. Ohba, 1978, Journ. Fac. Sci. Univ. Tokyo, 
12:160. — Sect . Armato-Appendiculata Boriss. 1969, Hobocth chct. bwciu. pacT. 
6 : 119. — Sect . Appendiculata Boriss. 1939, Oji. CCCP, 9: 110, nom. invalid., descr. 
ross. 

T h n: Orostachys spinosa (L.) C. A. Mey. (= Cotyledon spinosa L.). 

Bee JIHCTbfl CHa6xceHbI OCTHCTbIM HJIH XpameBaTblM OTpOCTKOM, COUBeTHB KaK npaBHJIO 
cnoxcHbie, b HHXCHeH nacTH napaKJiaAHH HecyT 2 h 6 ojiee ubctkob. 

5. O.japonica (Maxim.) Berger. 1930, Pfl. fam. ed. 2, 18a: 464. — Cotyledon 
japonica Maxim. 1883, Bull. Acad. Petersb. 30 : 122. — C. minuta Kim. 1901, Acta Horti 
Petropol. 18 : 436. — Orostachys eruhescens Ohwi, 1942, Acta Phytotax, Geobot. 9 : 249, 
non Maxim. — O. eruhescens Ohwi vax.japonicus Ohwi, 1953, FI. Jap. : 586, non 
Maxim. — O. cartilaginea Boriss. 1939, On. CCCP, 9 : 112. 

OnncaH H3 flnoHHH (Yokohama). 

Yccyp. 

06 m. pacnp.: Kopea, MaHHxeypnfl, flnoHna, KHTafi. 

6 . O. spinosa (L.) C. A. Mey. 1830 in Ledeb., Reise : 496. — Cotyledon spinosa L. 
1753, Sp. PI. : 429. — Sedum spinosum (L.) Thunb. 1784, FI. Jap. Nat. : 186. — 
Umbilicus spinosus (L.) DC. 1828, Prodr. 3 : 400. — U. eruhescens Maxim. 1859, Prim. 
FI. Amur: 114. 

OnncaH H3 Cu6npu. 

Koji., Oxot., Aaa., Hkdkxc., JJayp., BepxHe-3en., Hn)KHe-3eH., Byp., AMr., Yccyp. 

06m. pacnp.: EBp. h., 3an. h Boct. Ch 6., Cp. A 3 ., MoHr., Th 6., MaHHxcypmi, 
HnoHHB, KHTaii. 


Teorpa^HHecKoe pacnpocTpaHeHHe 

IlpeACTaBHTejiH o6ohx poaob pacnpocTpaHeHbi b CBoeM 6ojibmHHCTBe b Boctotooh 
A3HH. 

HaH6ojibiuee hhcjio bhaob Rhodiola , xax h Hylotelephium , cocpeflOToneHO b Boctoh- 
HO-THMaJiaHCKOH npOBHHUHH BoCTOHHO-A3HaTCKOH (JwiOpHCTHHeCXOH o6jiacTH. KaK yxa- 
3biBaeT Ohba (1989), H3 50 bhaob poAa 44 pacnpocTpaHeHbi b BbicoxoropHbix panoHax ot 
IJaMnpa, Arran, THManaeB, MbaHMbi h Tn6eTa ao ioro-3anaAHoro KnTaa. 2 BHAa {Rhodiola 
rosea h R. integrifolia) npenMymecTBeHHO pacnpocTpaHeHbi b apKTHnecKHx h cy6apxTH- 
necKHx (30Ha xBOHHbix necoB) peraoHax xax HoBoro, Tax h CTaporo CBeTa b UnpxyM- 
6opeaJIbHOH H BoCTOHHO-A3HaTCXOH CjmopHCTHHeCXHX o6nacTax. 

IloApoA Rhodiola coAepxcHT 4 ceximn, 2 H3 KOTOpbix BCTpenaiOTca Ha pocchhckom 
JJajibHeM BocTOxe. Bham cexuHH Chamaerhodiola pacnpocTpaHeHbi b anbnHHCKHx h 
B bicoxoropHbix pawoHax A3hh ot THManaeB (KauiMHp, ByTaH), Tn6eTa, ceBepo-3anaAHoro 
KHTaa, MoHroAHH, Ypana, ao Ch6hph (Ohba, 1989). H 3 22 bhaob cexuHH Rhodiola (5 Ha 
PflB) noHTH Bee bhabi (xpoMe Rhodiola rosea h R. integrifolia ) pacnpocTpaHeHbi b 
ueHTpajibHoa3HaTCKHx Bbicoxoropbax, b tom nnene b THManaax h ioro-3anaAHOM KHTae. 
PacnpocTpaHeHHe Rhodiola rosea — caMoe mHpoxoe b poAe h oxBaTbiBaeT apxTHHecxHe 
paiiOHbi, Ajibnbi h ApyrHe BbicoxoropbH EBponbi, Boctohhoh A3hh, boctohhoh nacTH 
CeBepHoil AMepHxn. R. integrifolia pacnpocTpaHeH no o6eHM CTopOHaM BepnHroBa 
npoAHBa npeHMymecTBeHHO b Tex panoHax, rAe R. rosea OTcyrcTByeT (Ohba, 1989). 
3 ApyrHx AaJibHeBOCTOHHbix npeACTaBHTena cexuHH {R. ishidae , R. rosea var. sachalinen - 
sis, R. angusta) pacnpocTpaHeHbi HCxmonHTenBHO b Boctohhoh A3hh: b MaHnxypcxoH, 
CaxaJIHHO-XOKKaHACKOH H JlnOHO-KopeHCXOH npOBHHUHBX BoCTOHHO-A3HaTCKOH (J)AO- 
pHCTHHecxoH o6nacTH. 


126 



Bham noApOAa Crassipedes pacnpocTpaHeHbi rnaBHbiM o6pa30M b BocTOHHO-A3HaT- 
CKOH Cj3A0pHCTHHeCK0H o6jia(T H OT THMaJiaeB AO BOCTOHHbIX paHOHOB MbflHMbI H BOCTOH- 

hoh Ch6hph (ao MaraAaHCKOH o6a.), b ceBepHbix panoHax Tn 6 eTa h KHTaa (Ohba, 1989). 
Ha PflB BCTpenaeTCfl oahh npeACTar>HTenb — R. stephani , apeaji KOToporo pacnonoxceH 
B MaHHXCypCKOH npOBHHUHH. 

Bham noAceKUHH Appendiculata poAa Orostachys iunpoxo pacnpocTpaHeHbi b Unp- 
KyM 6 opeajibHOH h BocTOHHO-A 3 HaTcxoH (j)AopHCTHHecKHx o 6 AacTHX. Apeaji O. spinosa 
npocTHpaeTca ot EBponbi ao Boctohhoh A:*hh. IIpeACTaBHTeAH noAceKUHH Orostachys 
pacnpocTpaHeHbi .maBHbiM o6pa30M b Boctohhoh A3hh. HanGonee uiHpoKo pacnpocrpa- 
HeH O . malacophylla , rpaHHUbi apeajia KOToporo aocthtbiot Boctohhoh Ch6hph. Han 6 o- 
nee MHoroHHCJieHHbi h pa3Hoo6pa3Hbi npeACTaBHTeAH Ha3BaHHOH cckuhh b flnoHHH h Ha 
POCChhckom flajibHeM BocToxe (lor IlpHMopcKoro xpax, ior CaxajiHHCKOH o6a.). BepoaT- 
ho, hto coBpeMeHHbiH ueHTp pa3Hoo6pa3HH poAa pacnonoxceH Ha ilnoHCKHX o-Bax. 

HccAeAOBaHHe noAAepxcaHO rpaHTOM ry6epHaTopa IlpHMopcKoro xpaa. 
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BjiaflHBOCTOK 


SUMMARY 

A conspectus of the genera Rhodiola and Orostachys of the family Sedoideae ( Crassulaceae) 
of the Russian Far East is presented. Biogeography cal data of the species are given. The taxonomy 
of some species is discussed. 
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HOBblE H PEflKHE PACTEHHH BHTCKO-KAMCKOrO MEiK^YPEMbH 

O.G. BARANOVA. NEW AND RARE PLANTS OF THE VJATKA-KAMA INTERFLUVE 


ripHBeaeHbi cBeaeHHA o MecTOHaxoxmeHHAx h MecTOoSmaHHBx 43 hobux h peaKHX aOopHreHHbix BHaoB 
pacTeHHH b BaTCKO-KaMCKOM Mexcaypenbe. 

KjiioHeBbie cjioBa: BaTCKo-KaMCxoe Mexcaypenbe, aOopHreHHaa ({xnopa. 

B pe 3 yjibTaTe HHBeHTapimuHH BHAOBoro cocTaBa cjwiopbi BATCKo-KaMCKoro MexcAy- 
penbH (BKM) BbiHBjieH uejibin p*m hobbix pacTeHHH h bhaob, hmcioiuhx Ha 3 toh 
T eppHTopHH no 2 — 3 MecroHaxoxcAeHHA. 3 th bham 6 buiH oOHapyxceHbi npn H3yneHHH 
rep 6 apHbix MaTepHanoB Batckofo neAarorHHecKoro yHHBepcHTeTa (BIIY) h KHpoBCKoro 
rocyAapcTBeHHoro o 6 T>eAHHeHHoro HCTopHKo-apxHTeicrypHoro h JiHTepaTypHoro My3eA 
(KOM), a Taxxce npH noJieBbix HccneAOBaHHAX. C 6 op pacTeHHH npoBOAHJiCA HaMH b 
1997—* — 1999 it. b Khpobckoh o 6 ji. (AcJiaHacbeBCKHH, BepxHeKaMCKHH, Batcko-IIojiahc- 
khh, YpxcyMCKHH, JleOAXccKHH, Cobctckhh, Hojihhckhh panoHbi), Pecny 6 jiHKe TaTapcTaH 
(Arpbi 3 CKHH p-H) h y^MypTCKOH Pecny 6 jiHKe. 

flanee npHBe/jeHbi KpaTKHe cbcachha o MecTOHaxoxcAeHHAx h MecrooOHTaHHAx Bcex 
hobwx h pejjKHx bhaob. Ha 3 BaHHA bhaob flaHbi no cboakc C. K. HepenaHOBa (1995). HoBbie 
AAA Khpobckoh o 6 ji. bham pacTeHHH oTMeneHbi 3 bc 3 Aohkoh. 

* Alisma gramineum Lej. Batcko-IIojiahckhh p-H, b 2 km ceBepo-3anaAHee 
noc. flMHoe, noHMeHHbiH jiyr Ha jicbom 6 epeiy p. Batch, no oOohhhc Aoporn, 10 VI 1999. 

* A. juzepczukii Tzvel. YpxcyMCKHH p-H, b 0.5 km loxcHee a. Tiom-Tiom, 6 eper CTapHijbi 
p. Batch, 22 VI 1999 (onp. B. T. IlanHeHKOB). 

* Aristolochia clematitis L. Batcko-IIojiahckhh p-H, b 6 km ioxcHee noc. YcTb-JIiora, 
noHMeHHaa AySpaBa Ha neBOM Sepery p. Batch, 11 VI 1999. 

EBponeiicKHH jiecocTenHOH BHa, oObiHHbiii b hhxchcm tchchhh p. KaMbi Ha TeppHTopHH TaTapHH h 
Y flMypTHH. 

* Artemisia armeniaca Lam. B HKme 1999 r. oOnjibHoe npoH 3 pacTaHHe BHAa 6 buio 
OTMeneHO Ha onymKax AySpaB h noHMeHHbix rpHBax Ha neBOM 6 epery p. Batch b 
Batcko-IIojiahckom p-He (oKpecTHocTH noc. ^MHoe h noc. YcTb-JIiora). 

HoBbiH a6opHreHHbiii bha anA Khpobckoh o6ji. h Been TeppHTopHH MexmypenbA. 

* Brachypodium sylvaticum (Huds.) Beauv. YpxcyMCKHH p-H, b 2— 3 km roxcHee 
A. Tiom-Tiom, npaBbiH KopeHHOH 6eper p. Batch c AySoBO-KJieHOBbiM necoM, 22 VI 1999. 

3tot HeMopajibHbiii BHa BnepBbie 6bin yKa3aH win r. Batch (Hbme r. KupoB) K. A. MefiepOM (Meyer, 1848; 
Bwa npHBeaeH co 3 Hbkom Bonpoca), noc/ie nero BHa nonaji h b apyrwe JiHTepaTypHbie hctohhhkh. BepOATHo, 
yKa3aHHe 6buio oiiwOoHHbiM, TaK xax sto pacTeHHe H3peaKa BCTpenaeTCA TOJibKO Ha KpaiiHeM' lore BKM 
(EapaHOBa h ap., 1992). 

* Cardamine parviflora L. Batcko-IIojiahckhh p-H, b 4—5 km ioro-3anaAHee 
noc. YcTb-JIiora, b noHMeHHOM OAbmaHHKe, 11 VI 1999. 

* Calamagrostis chalybaea (Laest.) Fries. 3tot rnOpHAoreHHbiH bha 6bui oOHapyxceH 
b repOapHH KOM c onpeAeneHHeM «C. obtusata» . Oh 6bin HaiiAeH H. T. Ccjiokhhckhm 
(25 VII 1914) 6 jih 3 c. Bepe30BCKoe OpnoBCKoro ye3Aa. 


6 EoTaHHHecKHft xcypHan 9, 2000 r. 
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* Carex alba Scop. HaiifleH b JIe 6 axcKOM p-He ABaxcAbi: noc. JleOnxcbe, pa 3 pexceHHbiH 
cochhk Ha npaBOM KOpeHHOM 6 epery p. Bhtkh, 29 VI 1999; a. IlpHBepx, b 1 km ceBepHee, 
b TaKOM xce MecToo 6 HTaHHH, 28 VI 1999. 

OneHb pe^KHH buh, xapaKTepHbiii juix H3BecTH«KOBbix oOHaxceHHH. EjiHxcaifinee MecTOHaxoxcaeHHe h3bcctho 
b IlepMCKOH o6ji. (Obcchob, 1997). 

* C. capitata L. B rep6apHH KOM xpaHHTCH 1 3K3eMnjinp stoto BHAa, KOTopbiH 
npaBHjibHo onpeAe/ieH h HMeeT STHKeTKy: «Cjio 6 oackoh p-H, a. BaAbHHbi, JlyToniKHHCKO- 
ro c/c, AOJiHHa p. Bhtkh, npocj)HJib Ns 3, 18 VI 1935, H. Po3aHOBa» 

Ha TeppwTopHH MexcaypenbH paHee Omjih H3BecTHbi eme 2 Haxozucn H3 IlepMCKOH o6ji. (Obcchob, 1997). 

* C. disticha Huds. Cobctckhh p-H, b 7 km ceBepo-BOCTOHHee noc. CyBOACKHH Jieco- 
TexHHKyM, HH 3 HHHoe 6 oaoto b cochobom Jiecy, 16 VIII 1997. 

H 3 peflica BCTpenaeTca b ioxchoh iiojiobhhc YiiMypTHH (BapaHOBa h ap., 1992). B 1999 r. HaMH HaiweHa caMaa 
ceBepHaa TOHKa npOH3pacTaHHa BHjia b YaMypTHH (oicpecTHOCTH noc. ManarypT HrpHHCKoro p-Ha). 06e HaxoaxH 
caMbie ceBepHbie Ha Been TeppHTopHH Mexmypeaba. 

* C. pediformis C. A. Mey. Cobctckhh p-H, b 8 —10 km ioxcHee a. Ookhho (b 0.5 km 
ot 6 biBiueH a. KaMeHb), H 3 BecTKOBbiH ckjioh KopeHHoro 6 epera p. HeMAbi, 17 VIII 1997. 

* Ceratophyllum submersum L. IIpH o 6 pa 6 oTKe repSapHH KnpoBCKoro My 3 en 6 bui 
o 6 HapyxceH 1 3 K 3 eMnjiHp stoto BHAa («Hoahhckhh p-H, AOJMHa p. JIoOaHH y c. Kojio 6 obo, 
CTapnua, 24 VIII 1928, A. £omhhh»), KOTopbiH 6 biJi HenpaBHJibHO onpeAeneH KaK C. de- 
mersum L. 

H3yMeHHe ocoOchhoctch pacnpocTpaHeHHa stoto Bima b MexmypeHbe no repOapHbiM MaTepnajiaM noKa3ajio, 
hto oh pacceaHO BCTpenaeTca Ha TeppHTopHH IlepMCKOH o6ji. h b YaMypTHH. 

Circaea quadrisulcata (Maxim) Franch. et Savat. YpxcyMCKHH p-H, b 3 km ioxcHee 
c. PyccKHH TypeK, 3 a 6 ojioHeHHbiH enoBbin nee b noAHOxcHH npaBoro KopeHHoro 6 epera 
p. Bhtkh, 16 VIII 1999. 

Biopoe MecTOHaxoxcaeHHe Buna b Khpobckoh o6ji. PaHee 6bui OTMeneH Ha TeppHTopHH HyprymcKoro 
3anoBeAHHxa (TapacoBa, 1994). 

Cuscuta lupuliformis Krock. Bhtcko-FIojihhckhh p-H, b 3 km ioxcHee a. Hhxchhc 
III yHH, npaBbiH KopeHHOH 6eper p. Bhtkh, onymKa opeuiHHKa, 19 VI 1998. 

rioBHJiHKa 6buia oTMeaeHa OflHaxflbi b Khpobckoh o6ji. (AjieKcaHflpoB, 1972), repOapHH xpaHHTca h^BITY. 
JlecocTenHOii bhji, b MexciypeHbe HaxoAHTca Ha ceBepHOM npeflene pacnpocTpaHeHHa. 

Cystopteris dickieana R. Sim. Hojihhckhh p-H, b 0.5 km ot 6biBiueH a. KaMeHb 
(npH6AH3HTenbHO b 3 km 3anaAHee a. EenHeBinHHa), Ha KaMHnx Ha ckjiohc neBoro 6epera 
p. Bhtkh, 2 VII 1999. 

PaHee yKa3biBajica c H 3 BecTKOBoro cmioHa KopeHHoro 6epera p. Henabi 6 jih 3 SbiBuieii r . KaMeHb Cobctc- 
Korop-Ha (KHcejieBa, TapacoBa, 1994). 

Dianthus campestris Bieb. YAMypTCKan Pecny 6 jiHKa (YP),. KapaKynHHCKHH p-H, b 
6 km ceBepo-BOCTOHHee a. KymomeBo, TpaBHHHCTbiH ckjioh xojiMa, 3 VI 1986. 

JlecoerenHoe pacTeHHe, HaxoflHTca Ha ceBepo-BocTOMHofi rpaHHue apeana b BKM. Hobmh bha juia Bce« 
TeppHTopHH MexcflypeHbfl h YP. 

Elatine hydropiper L. T. Omythhhck, necnaHbiH 6 eper npyAa, 10 VIII 1999, O. Bapa¬ 
HOBa, E. TapacoBa. 

B BKM BCTpenaeTCH oneHb pe^xo, npeHMymecTBeHHo b ceBepHoii nonoBHHe. 

* E. triandra Schkuhr. Otmchch ABaxcAfci b BepxHeKaMCKOM p-He: r. Knpc, necnaHbiH 
6 eper Bonbuioro Khpchhckoto npyAa, 14 VIII 1999; b 2 km ceBepo-BOCTOHHee r. Cbctao- 
noAHHCKa, no 6epery BOAoeMa b Kapbepe, 12 VIII 1999. 

Hobhh a6opHreHHbiii bha jyia Khpobckoh o6ji. h Been TeppHTopHH MeamypeHba. Ana ropoaoB riepMH h 
Dia 30 Ba yKa 3 biBaJica B. C. CepreeBbiM (1868), sth Haxo/ucH repOapHbiMH 3K3eMmiapaMH He noflTBepxaeHbi. 
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* Euphorbia palustris L. BHTCKO-nojiancKHH p-H, b 4—5 km K)ro-3ananHee noc. YcTb- 
Jliora, no 6epery CTapnubi, 11 VI 1999. 

OflHO H3 ceBepo-BOCTOHHbix MecTOHaxoxmeHHH 3Toro eBponencKoro JiecocTenHoro BHAa. OneHb peAOK b 
BKM, npHyponeH k 6eperaM CTapwu b noiiMe p. KaMbi (BapaHOBa h Ap., 1992). 

* Geranium bohemicum L. Bha 6 e3 onpeAeAeHHH xpaHHAca b KOM c sthkctkoh: 
«3apocuiaB Bbipy6Ka b cochobom jiecy y 03epa HBaHHxa b Mcabcackom 6 opy (Hbme 
noc. MeABeAOK CoBeTCKoro p-Ha), HecKOJibKo rpynn b CTopoHe ot JiecHon Aoporn, 
11 VII 1949, A. Ookhh». Ha TeppnTopnH MexcAypenba h3bcctho eme oaho MecTOHaxoxc- 
AeHne (BapaHOBa h Ap., 1992). 

* Hieracium incurrens T. Sael. ex Norrl. YP, Ybhhckhh p-H, b 2km BOCTOHHee 
A. KjnoHeBa^, CMeuiaHHbiH nee, 16 VII 1990; Hoahhckhh p-H, b 1 km ot ObiBinen a. Opern- 
hhk (npH6AH3HTenbHo b 4.5 km ceBepo-3anaAHee a. EeAaeBinHHa), Ha cKJioHe 6epera 

р. Bhtkh c enoBo-nHXTOBbiM necoM, 2 VII 1999 (onp. A. H. Cchhhkob). 

HoBblH a6opHreHHbIH BHA AAH KHpOBCKOH o6a., YAMypTHH H BCCH TeppHTOpHH MOKAypeHbH. 

H. krylovii Nevski ex Schljak. KpacHoropcKHH p-H, b 2—5 km ioro-3anaAHee noc. Ma- 
A^rypT, necHon ckjioh JieBoro 6epera p. KoKMaHKH, eA0B0-6epe30BbiH nee, 6 VIII 1998, 
A. IIy3bipeB, M. riojio30B (onp. A. H. Cchhhkob). B 1999 r. co6paH hamh b HecKOAbKnx 
MecTax b 3tom xce panoHe b oKpecTHOCTax noc. KoKMaH. 

HoBbiii a6opHreHHbiii bha aa« YAMypTHH h Been TeppHTOpHH Mexcaypenba. 

* H. virosum Pall. Hoahhckhh p-H, b 0.5 km ot 6 biBmen a. OpeuiHHK (npH6AH3HTeAbHO 
b 4 km ceBepo-3anaAHee a. EejiaeBinHHa), Ha CKJioHe neBoro KopeHHoro 6epera p. Bhtkh, 
cocHOBbin nee, 2 VII 1999. 

JlecocTenHOH bha, Ha TeppHTOpHH MexcaypeHbH OTMeneH hamh eme mribKO b OKpecTHOCTax r. Ejia6yrn (PT). 

* Lycopus exaltatus L. fil. Oahh 3 K3eMnnap stoto BHAa xpaHHTca b BFIY c rep6apHon 
STHKeTKon: «Lycopus europaeus L. Bbtcko-IIoabhckhh p-H, OKpecTHOCTH a* JlyroBon 
H3paH, 3apocAH KycTapHHKOB Ha 3ajiHBHbix Jiyrax, 30 VII 1994, C. OpexoBa». 

* Omphalodes scorpioides (Haenke) Schrank. YpxcyMCKHH p-H, b 2— 3 km loxcHee 
A. Tiom-Tiom, npaBbin KopeHHon 6eper p. Bbtkh c AyOoBo-KJieHOBbiM necoM, 22 VI 1999. 

B rep6apHH Khpobckoto My 3 ea oOHapyxceH 1 3K3eMnnap stoto BHAa: T. MaAMbixc, 
noAHOxcHe KopeHHoro 6epera p. Bhtkh b oKpecTHOCTax c. ToHb6a, 28 V 1929, JI. Koao- 

KOAbHHKOB, A. OOKHH». Oh npaBHAbHO OnpeACACH, HO HH B OAHOM AHTepaTypHOM 
HCTOHHHKe 3Ta HaxoAKa He yKa3aHa. 

Hammarbya paludosa (L.) O. Kuntze. A$aHacbeBCKHii p-H, c. EnccepoBO, b 2 — 3 km 
3 anaAHee, AOAHHa AeBoro 6epera p. KaMbi, BepxoBoe 6 oaoto, 8 VIII 1999, O. BapaHOBa, 
E. TapacoBa. 

* Hierochloe repens (Host) Beauv. Bbtcko-Hoabhckhh p-H, b 2 km ceBepo-3anaAHee 
noc. ^MHoe, Ha onyniKe AySpaBbi Ha acbom 6 epeiy p. Batkh, 10 VI 1999. 

Hypericum elegans Steph. ex Willd. JIe6iixccKHH p-H, noc. JIe6flxcbe, pa3pexceHHbiii 
cochbk Ha npaBOM KopeHHOM 6epery p. Batkh, 29 VI 1999; Arpbi3CKHH p-H, b 3 km loxcHee 

с. CanayniH, onyimca AySoBoro Aeca Ha KopeHHOM 6epery p. Hxc, 21 VII 1999. 

AecocTenHOH bha, b Khpobckoh o6a. HaimeHO oaho h3 caMbix ceBepHbix MecT ero npoH3pacTaHHH b aoahhc 
p. Bhtkh (KpbuioB, 1885; BapaHOBa, TapacoBa, 1995). 

* Populus alba L. B HioHe 1999 r. HecKOAbKO KpynHbix AepeBbeB 6bLno OTMeneHO 
npoTHB r. BaTCKHe noAAHbi, Ha acbom 6 epery p. Batkh, Ha onyniKe AySpaBbi. 

Potentilla humifusa Willd. He6oAbinaa nonyAAUHA stoto BHAa HaHAeHa b HioHe 1999 r. 
b cochobom Aecy Ha AeBOM KopeHHOM 6epery p. Ymhk, 6ah3 ycTba. OHa pacnoAOxceHa Ha 
rpaHHue YAMypTHH h TaTapHH (b 2 km loxcHee a. BaxceHHxa KH3HepcKoro p-Ha YP h b 
1 km 3anaAHee a. Ymak EAa6yxccKoro p-Ha PT). HoBbiii bha aah YP. 

* P. longipes Ledeb. YpxcyMCKHH p-H, b 1—2 km ioto-BOCTOHH ee c PyccKHH TypeK, 
noHMeHHaa rpHBa npaBoro 6epera p. Bhtkh, 21 VI 1999. 

Ha TeppHTOpHH MexcAypenbH 6bui OTMeneH Ha lore YAMypTHH (BapaHOBa h Ap., 1992). 
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* Rorippa brachycarpa (C. A. Mey). Hayek. IfopeAKa BCTpenaeTca Ha iiohmchhux 
nyrax p. Batkh. B hiohc 1999 r. npoH3pacTaHHe BHAa 6buio OTMeneHO b BflTCKO-IIonflH- 
ckom (oKpecTHocTH noc. flMHoe h noc. YcTb-JIiora) h YpacyMCKOM (c. PyccKHH Typex, 
A. Tiom-Tiom) paHOHax. 

* Rumex hydrolapathum Huds. HaifAeH b Mecrax: BflTCKO-IIonflHCKHH p-H, b 4 km 
ceBepHee noc. flMHoe, 6eper 03 . Bepx. IIoA6opHoe, 10 VI 1999; TaM ace, b 3 km mcHee 
noc. YcTb-JIiora, 6eper HeOojibmoH CTapnubi, 11 VI 1999; YpacyMCKHH p-H, b 5 km ioacHee 
noc. riHJiflHAbiLLi, 3a6onoHeHHbiH 6eper pyHbfl, 24 VI 1999. 

IHaBejib HaxoaHTca Ha ceBepo-BOCTOHHOM npejiejie pacnpocTpaHeHHH b Meacaypenbe, OAHa H3 caMbix 
ceBepHbix tohck npOH3pacTaHHfl OTMeneHa Ha TeppHTOpHH HauHOHanbHoro napxa «HenKHHCKHH» YP (EapaHOBa, 
FIy3bipeB, 1999). 

Salix bebbiana Sarg. HaMH 6bui HaHAeH b 1998 h 1999 it. b bcpxhckbmckom 
( oKpecTHocTH r. Knpca) h KnpoBO-HeneuKOM (noc. KapHHTopc})) p-Hax Khpobckoh o6a. 
3tot bha H3 peAKa BCTpenaeTca b ceBepo-BocTOHHon nonoBHHe BKM (Obcchob, 1997). 
OAHa)KAbi 6bui OTMeneH b Khpobckoh o6ji. (TapacoBa, 1999). 

Sanicula giraldii H. Wolff. B 2 km loacHee r. Bbtckhc IIonflHbi, ckjioh k pynbio b 
enoBOM necy, 12 VI 1999. BnepBbie 6bin OTMeneH b r. ManMbixce b 1924 r. (OnpeAenn- 
TeAb..., 1975), rAe Ha6niOAancfl hamh h b 1994 r. 

Sisymbrium strictissumum L. Arpbi3CKHH p-H, b 2km ceBepHee a. CyKMaHb, noHMeHHbie 
3apocAH KycTapHHKOB y p. Haac, 15 VI 1999. 3aHeceH b «KpacHyio KHHry PT», h3bcctch 
eme H3 2 MecTOHaxoacACHHH (PoroBa, 1995). 

* Sparganium glomeratum (Laest.) L. Neum. HaiiAeH b Khpobckoh o6a. ABaacAbi: 
r. OMyTHHHCK, 3anaAHaa OKpaHHa, hh3hhhoc 6ojioto no 6epery npyAa, 10 VIII 1999, 
O. EapaHOBa, E. TapacoBa; BepxHeKaMCKHH p-H, b 1 — 2 km ceBepHee r. Knpc, HeOonbuiOH 
BOAoeM b cochobom necy y Aopora, 14 VIII 1999, O. EapaHOBa, E. TapacoBa. 

3tot bha pacceaHHO BCTpenaeTca no Been TeppHTOpHH BKM, 6 bui BnepBbie HaiiAeH 
HaMH b YAMypTHH (EapaHOBa, FIy3bipeB, 1991) h TaTapcTaHe (EapaHOBa h Ap., 2000). 

Taraxacum beckeri Soest. YP, c. KapaxyAHHO, BbinacaeMbiii cyxoAOJibHbiH nyr Ha 
BepuiHHe KopeHHoro 6epera p. KaMbi, 19 V 1997, A. FIy3bipeB, 0.‘ EapaHOBa. 

Oaho h 3 caMbix ceBepHbix MCCTOHaxoxcACHHH BHAa b penioHe. Hobuh bha aaa cJ)jiopbi YP h Bcero MexcAypenbA 
b ueAOM. OnpeAeAeH H. H. LUe^eBbiM, 3 a hto aBTop eMy oneHb npH 3 HaTeAbHa. 

« 

* Tephroseris palustris (L.) Reichenb. B repOapHH BEIY xpaHHnca oahh 3K3eMiuiap 
co cneAyiomeH sthkctkoh: «Senecio integrifolius (L.) Clairv., OKpecTHocTH a. Man. 
KoHbin, nyr, 10 VI 1964, T. FIoHOMapeBa». 3tot bha OTMeneH Ha TeppHTOpHH BKM 
TOAbKO Ha lore YAMypTHH (EapaHOBa h Ap., 1992). 

* Tillaea aquatica L. BepxHexaMCKHH p-H, r. Knpc, necnaHbiH 6eper EoAbinoro 
KHpcHHCKoro npyAa, 14 VIII 1999. 

HoBbifi a6opHreHHbiH bha aha Khpobckoh o6a. h Been TeppHTOpHH MexAypenbA. 

* Trifolium campestre Schreb. Oahh rep6apHbiH ahct stopo BHAa (onpeAeAeHHoro xaK 
T aureum Poll.) o6HapyaceH b KOM H3 Ap6aaccxoro p-Ha: «OKpecTHocTH a. IleTyxH, Ayr, 
15 VII 1964, Co3HHOBa». 

BepOATHO, 3aHOCHbiH bha. B YAMypTHH H3peAKa BCTpenaercA Ha cyxoAOAbHbix jiyrax b ioxhux paHOHax 
(EapaHOBa h Ap., 1992). 

* Viola accrescens Klok. Batcko-IIoaahckhh p-H, b 2 km ceBepo-3anaAHee 
noc. HMHoe, noHMeHHbiH Ayr Ha neBOM 6epery p. Batkh, 10 VI 1999. 

AecocTenHOif bha, H3peAKa npOH3pacraeT b BKM Ha noifMeHHbix Ayrax p. KaMbi b YAMypTHH (EapaHOBa h 
A p., 1992). 

V. palustris L. OTMeneH b MecTax b BepxHeKaMCKOM p-He b oxpecTHOCTax r. Knpca 
(Ha c^arHOBOM 6oAOTe no 6epery EoAbinoro KnpcHHCKoro npyAa h Ha nepexoAHOM 6 oaotc 
b 2 km ceBepHee, 14 VIII 1999). 

PaHee yKa3biBaACA aha Khpobckoh o6a., TOAbKO E. A. Ocahchko (1906). 
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06pa3Ubi yKa3aHHbix Bbiiue bhaob pacreHHH, co6paHHbix hbmh, xpaHBTca b rep6apHH 
Kac})eApbi 6oTaHHKH h 3KOJioraH pacTCHHH YAMypTCKoro yHHBepcHTeTa. fly6jieTHbie 
o6pa3Ubi HOBbix bhaob nepeAaHbi b LE. 

ABTopbi BbipaxcaiOT rny6oKyio 6jiaroAapHocTb A. H. CeHHHKOBy, B. T. IlanHeHKOBy 3a 
onpeAejieHHe pacreHHH, a Taxxce P. B. KaMeJiHHy, H. H. UBeJieBy, A. E. rpa6oBCKOH, 

B. B. HHKHTHHy 3 a npocMOTp npaBHJibHocTH onpeAeJieHHH pa^a bhaob h A. H. Ily3bipeBy 
3a jiio6e3Ho npeAOCTaBJieHHbie rep6apHbie MaTepHajibi. 
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SUMMARY 


New records of 43 plant species in the Vjatka-Kama interfluve are presented. 



yflK 581.9 (211—17) 


Eot. xypH., 2000 r., t. 85, N° 9 


© A. E. KaTeHHH 

HAXOflKA CERATOPHYLLUM DEMERSUM (CERATOPHYLLACEAE) B 
flAJIbHEBOCTOHHOM CEKTOPE POCCHHCKOH APKTHKH 

A. E. KATENIN. THE FIRST RECORD OF CERATOPHYLLUM DEMERSUM (< CERATOPHYLLACEAE) IN FAR 
EASTERN SECTOR OF RUSSIAN ARCTIC 

OxapaKTepH30BaHbi ycjiOBHH npompacTaHHfl hoboix) an* (jwiopbi HyKOTCKOH TyHapbi Bitaa Bojmoro pacrreHHa 
Ceratophyllum demersum. PaccMOTpeHbi B03M0)KHbie npHHHHbi CTOJib cmibHoro ynajieHHH 3Toro MecTOHaxoxcae- 
hhh ot ocHOBHoro apeana Bitaa. 

KjuoneBbie cjiOBa: (J)Jiopa, HyxoTKa, Ceratophyllum demersum , apeaji. 

ripw OnHCaHHH paCTHTeJIbHOCTH B HHXCHeM TCHCHHH p. KypyilKH Ha K)rO-BOCTOKe 
HyKOTCKoro n-OBa b aBiycTe 1987 r. 6buio co6paHo BO^Hoe pacTeHHe, npHHaToe 3 a 
Myriophyllum. no3xce sto pacTeHHe 6biJio onpenejieHo H. H. UBejieBbiM KaK Ceratophyl¬ 
lum demersum L. 

Poidjihcthhk norpyaceHHbiH Ceratophyllum demersum — norpyxceHHoe cboSouho 
njiaBaiomee BoaHoe pacTeHHe, nocejiaiomeeca b 03epax, MejyieHHO TexymHx penxax h 
BO^oxpaHHJiHmax (BejiaBCKaa, 1994), KocMonojiHTHbiH bhu (Ajicxhh, 1938). ComacHO 
E. Hulten (1968), oh pacnpocrpaHeH b SopeajibHOH oSjiacTH EBpa3HH h CeBepHoii 
AMepHKH h H36eraeT apnnHbix oOjiacTeH sthx MaTepHKOB. B ceBepHOM nojiyuiapHH 
porojiHCTHHK BCTpenaeTCH Taxxce b IOxchoh Hhjihh, Ha Ohjihhiihhckhx o-Bax, b UeHT- 
panbHOH AcJjpHKe, MeKCHKe, IJeHTpajibHOH AMepHKe h b Bcct-Hhuhh. B ioxchom 
nojiyuiapHH oh npoH3pacTaeT b IOxchoh AMepHKe h ABCTpajiHH. 

Hama Haxoaxa porojiHCTHHxa — nepBaa b najibHeBOCTOHHOM ceKTope pocchhckoh 
ApKTHKH (pwc. 1) h caMoe ceBepHoe MecTOHaxoxcueHHe stoid BHaa Ha flanbHeM BocToxe 
(64°41 / c. in.). 

Poidjihcthhk Ha HyxoTKe npoH3pacTaeT b npeaejiax Kojhohhhckoid OKpyra EepHHFHHc- 
KO-HyKOTCKOH nonnpOBHHUHH HyKOTCKOH (|xnopHCTHHecKOH npoBHHUHH (lOpueB H Up., 1979) 
h b npeaejiax kdkhoid BapnaHTa non30Hbi ninoapKTHHecKHx TyHap (Katenin, 1990). 

Ha flanbHeM BocTOKe poidjihcthhk paHee 6biJi oTMeneH Tojibxo b ioxchbix HaGTax 
AMypcKoii o6ji., XaOapoBCKoro h ripHMopcKoro xpaeB (UBejieB, 1988). CaMbiMH ceBep- 
HblMH MeCTOHaXOJKneHHHMH STOTO BHJja 3#ecb flBJiaiOTCa: paHOH CJIHHHHH pex 3ea H 
CejieMnxca (51°30' c. hi.), HH30Bbe p. AMyp (53°30' c. hi.), ueHTpajibHaa nacTb o-Ba Ca- 
xajiHH, b BepxoBbe p. TbiMb (51° c. m.). flo aaHHbiM Hulten (1968) h A. EL EejiaBCKOH 
(1994), porojiHCTHHK npoH3pacTaeT Ha o-Be KyHamnp (44° c. hi.). 

Ha HyKOTCKOM n-Be poidjihcthhk pacreT b hhxchcm TeneHHH p. KypymcH b 10 km ot 
6epera AHaabipcKoro 3ajiHBa BepHHroBa Mopa (pnc. 2). P. Kypynxa npope3ajia OTponi 
rop, cjioxceHHbix nopoaaMH ochobhoid cocTaBa, noflMbuia MopeHHbie otjioxcchhh h 
noBepHyjia. Ha boctok, o6pa30BaB o6iiiHpHbiH ynacTOK bmcokoh noiiMbi. Ha cmioHe 
BbicoKoro KOpeHHoro 6epera ioxchoh 3Kcno3HUHH Haa sthm ynacTKOM noiiMbi perynapHO 
o6pa3yeTca 6ojibmon chokhhk. Ha nacTH stoid CKJioHa ioid-boctohhoh 3Kcno3HUHH 
cc{)opMHpoBajiacb KpnoKcepocjjHTHaa pacTHTejibHOCTb. 3necb b pacTHTejibHbix coo6mecT- 
Bax rocnoncTByioT hjih nacTO BCTpenaiOTca Helictotrichon dahuricum (Kom.) Kitag., 
Carex obtusata Liljebl., Poa glauca Vahl, Kobresia myosuroides (Vill.) Fiori et Paol., 
Luzula beringensis Tolm., Salix glauca L. subsp. glauca. 

y nonHoacHH KpyToro CKJioHa KOpeHHoro 6epera npoTexaeT pynen, coOnpaiomHH Bony 
c noHMeHHOH Teppacbi h ot Taiomero CHexcHHKa, Ojiaroaapa neMy oh cjjyHKUHOHHpyeT 
nocToaHHO. B pycjie pynba b 50 m ot ero ycTba, b MecTe HaxonKH porojiHCTHHKa, Omjih 
OTMeneHbi cnenyiomHe pacTHTejibHbie cooOmecTBa, nepenHCJieHHbie b nopanxe pacnojio- 
xceHHa hx CBepxy bhh3 no TeneHHio: jii0THK0B0-apKT0(]?HJi0B0-3ejieH0M0iiiH0e (Arctophila 
fulva-Ranunculus gmelinii-Drepanocladus sp.) — Bbirne porojiHCTHHKOBoro; pa3HOT- 
paBHO- 3 JiaKOBoe c 3 ejieHbiMH MxaMH (Arctophila fulva + Pleuropogon sabinii- Ranunculus 
reptans-Musci) — panoM c porojiHCTHHKOBbiM; 3JiaKOBO-pa3HOTpaBHo-porojiHCTHHKOBoe 
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Phc. 1. PacnpocTpaHeHHe Ceratophyllum demersum Ha pocchhckom AaJibHeM Boctokc. 

no: LUejieBy, 1988; c flo6aBJieHH»MH no: Hulten, 1968, h no aaHHbiM aBTopa. a — HOBoe MecTOHaxoKaeHne Ha HyKOTC- 
kom n-OBe, 6 — H3BecTHbie paHee Han6ojiee ceBepHbie MecTa npoH3pacTaHna 3Toro Bnaa. 


(Ceratophyllum demersum - Ranunculus gmelinii - Hippuris vulgaris* Arctophila fulva) 
h nyuiHueBo-ocoKOBoe (Carex concolor + Eriophorum polystachion) — Hnxce porojiHCT- 

HHKOBOrO. 

Coo6mecTBo porojiHCTHHKa BbiTHHyTO B^o/ib pyc/ia Ha 8 m h HMeeT uiHpHHy 3 m. Bo 
BpeMa onwcaHHa pacTHTe/ibHocTH, b KOHue JieTa, rnyOHHa boam b stom Mecre paBmmacb 
20 cm. HaA boaoh Ha 10 cm B03BbiuiajiHCb BereTaTHBHbie no6era Hippuris vulgaris h 
Arctophila fulva, a b npHOpexcHon nacTH cooOmecTBa Ha AHe pynba poc jiiothk. 06mee 
noKpbiTHe Ha^Bo^Hbix nacTen pacTeHHH paBHo 25 %. CnyTaHHbie pacreHHa poro/iHCTHHKa 
o6pa3yioT no^Bo^HbiH apyc coMKHyTocTbio ao 60 %. 

OcHOBbiBaacb Ha noneBbix HaOmoAeHHHx, moxcho AaTb SKonorHHecKyio xapaKTepHCTH- 
xy MecTa npoH3pacTaHHH porojiHCTHHKa. 3^ecb, Kaic h Be3Ae b AOAHHax 6o/ibiiiHx pex b 
ApKTHKe, HeT BenHOH Mep3JiOTbi. 3to MecTo xoporno 3amnmeHo ot 3anaAHbix, ceBepo- 
3anajtHbix h ceBepHbix BeipoB KopeHHbiMH OeperaMH bmcotoh ao 40 m h ropaMH, HaxoAfliUH- 
mhch c ceBepo- 3 anaaa h BocToxa Ha paccTOHHHH 3 —5 km. MoujHbie cKOiuieHira CHera He 
^aioT npoMep3Hyrb rpyHTy h boac b rny6oKHx BOAoeMax. PaHHee CTanBaHne CHera He BbnbiBaeT 
coKpameHHH BereTauHOHHoro nepnoAa y o6HTaiomHx 3Aecb pacTeHHH. K 3TOMy h3ao AoSaBHTb 
xopomee HarpeBaHHe cojihucm ckjiohob KopeHHoro 6epera. B TeneHHe AHHTejibHoro BpeMejm 
3Aecb cymccTByeT mySoKHH boaotok, b npoiunoM — pycno peKH, npoxoAHBiuee noA ckjiohom 
KopeHHoro 6epera. B TaKHx ycnoBHflx pofojihcthhk, nonaBiiiHH cioAa, bo3moxcho, bo BpeMfl 
noTenjieHHa KjiHMaTa, Mor coxpaHHTbca ao HauiHx ahch. 
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Phc. 2. Mecnro HaxoflKH Ceratophyllum demersum Ha ioro-BOCTOKe HyKOTCKoro n-OBa (a) Ha bwcokoh non- 

mchhoh Teppace b H3JiyHHHe p. KypynKa. 

MacuiTaSHaa JiHHeHKa — 2 km. 


EjiHacaHUiee k nyKOTCKOMy mccto npoH3pacTaHHH porarmcTHHKa HaxoAHTca Ha Ajihc- 
Ke, b HH30Bbc p. HoaTaK (67°20 / c. ui.), h y^ajieHO ot Hero Ha 600 km (Hulten, 
Fries, 1986). CaMbiM 6jih3Khm k nyKOTCKOMy b A3hh hbjihctch MecTOHaxoxcACHHe b 
HH30Bbe p. KojibiMa, b panoHe IIoxoACKa (Onpe^ejiHTejib..., 1974): paccTOHHHe 1200 km, 
a SjiHxcaHuiee Ha flanbHeM BocTOKe — b HH30Bbe AMypa: paccTOHHne 2900 km ot 
HyKOTCKOrO. 

B03MOXCHbI HeCKOJlbKO BapHaHTOB o6T>HCHeHHH npOH3paCTaHHH pOrOJIHCTHHKa TaK 
AajieKO k ceBepy ot ero ochobhoto apeajia h ot Apyrnx octpobhmx MecT ero npoH3pac- 
TaHHH B ApKTHKe. OneHb BepOHTHO, HTO TaKaa CHTyaUHH HBJiaeTCH JIHUIb CJieACTBHeM 
cjiaSoH H3yneHHOCTH 6o/iee ioxchwx oOiiiHpHbix h TpyAHOAOCTynHbix TeppHTopHH. OHa 
Moma B03HHKHyTb b pe3y/ibTaTe nepHOAHHecKHx cjiynaHHbix 3aH0C0B porojiHCTHHKa 
nepejieTHbiMH nTHuaMH H3 6ojiee ioxchwx paiioHOB h 3aKpenneHHa ero b caMbix noAXOAfl- 
iuhx MecTax. OHa MOxceT 6brn> h cneACTBHeM coKpameHHa HexorAa o6umpHoro apeana 
BHAa H3-3a yxyAineHHa KJiHMaTa h coxpaHeHHH H30JiHpoBaHHbix HacTeii apeajia b MecTax 
c HanSonee OnaronpHHTHbiMH ycnoBHHMH. 

HecoMHeHHO, 6yAyr oGHapyxceHbi HOBbie MecTa npoH3pacTaHHfl stoto BHAa b TaexcHbix 
h TyHApoBbix panoHax XaOapoBCKoro icpaa, MaraAaHCKOH o6a. h HyKOTCKoro aBT. oxpyra. 
OAHaxo HaAO ynecTb, hto b HexoTopbix nepenHcneHHbix Bbiuie pernoHax AeHCTBHTenbHo 
HeT poroAHCTHHKa He H3-3a cypoBoro KJiHMaTa, a H3-3a OTcyTCTBHH noAXOAHmHx ajih ero 
npOH3paCTaHHH yCAOBHH B rOpHCTOH MeCTHOCTH, TAe HeT UIHpOKHX peHHbIX AOAHH H 
MeAneHHO TeKymnx peK, HeT MexcropHbix kotaobhh c 6onbiiiHMH HenpoMep3aiomHMH 
03epaMH. 

3anaTKH poroAHCTHHKa Mornn 6biTb 3aHeceHbi h, bo3moxcho, 3aHOCHTca h cennac Ha 
HyKOTKy H3 Ajihckh hah IIpHMopcKoro Kpaa nepeAeTHbiMH nTHuaMH. Ilpn stom 6oAee 
BepoATeH ceBepoaMepHKaHCKHH BapnaHT, Tax xax Ha HyxoTKe neTOM rHe3AATca nTHUbi, 
npHAeTeBuine maBHbiM o6pa30M H3 AMepHKH nepe3 BepHHroB npoAHB. IIosTOMy y Hac 
ecTb ocHOBaHHe CHHTaTb, hto nyxoTCKaa nonyAHUHH poroAHCTHHKa reHeTHHecKH Gnnxce 
anacKHHCKOH, neM HHxcHeieonbiMCKOH h HHXHeaMypcKOH. 

C ApyrOH CTOpOHbl, npHCyTCTBHe B BOCTOHHOH HaCTH HyKOTCKOTO n-OBa SoAbiuoro 
KOAHnecTBa aAHCKHHCKHX bhaob pacTeHHH naneoreorpa(|)bi h 6oTaHHKO-reorpac})bi o6t»«c- 
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HHIOT MHOrOKpaTHbIM (})OpMHpOBaHHCM CyXOnyTHbIX CBH3CH MOKfly A3HeH H CeBepHOH 
AMepHKOH b pawoHe EepHHrHH b nepHO^bi ojieaeHeHHH (Xohkhhc, 1976; lOpueB, 1976). 

IlOSTOMy MbI CHHTaeM, HTO porOJIHCTHHK B BOCTOHHOH HBCTH HyKOTCKOIX) n-OBa HBJIHeTCH 
peJIHKTOBbIM BHJJOM H erO H30JIHp0BaHH0e MCCTOo6HTaHHe HBJIHeTCH HaCTbK) Hexoraa 
o6uiHpHoro apeana, o6%euHHHBiiiero HymrcKyio h ajiHCKHHCKyio nonyjiHUHH. 

B HHXHeM TeneHHH p. KypynKH ecTb MecToo6irraHHH, KOTopwe no nojioxceHHio b 
jiaH^iiia^Te 6ojiee cooTBeTCTByiOT o6mhhmm MecTaM npompacTaHHH porojiHCTHHKa, neM 
to, b kotopom Mbi ero o6HapyxcnjiH. Hnxce MecTa HaxojjKH porojiHCTHHKa p. Kypynxa 
Bbixo^HT Ha paBHHHy h Bna^aeT b jiaryHy. Ha paBHHHc OHa jiejiHTCH Ha HecKOJibKO pycen, 
3aMefljiaeT TeneHne h o6pa3yeT ocTpoBa c 03epaMH. OflHaKo cennac TaM popojihcthhk He 
HaHAeH, BepOHTHO, H3-3a o6pa30BaHHH BeHHOH Mep3nOTbI Ha BbICOKHX OCTpOBaX H 
npoMep3aHHH ao jma mcjikhx pycen h 03ep 3hmoh. Bo3moxcho, b nepHOflbi noTenjieHHH 
KJiHMaTa porojiHCTHHK 6bui pacceneH no BceMy HHxcHeMy TeneHHio pexn h Jinuib no3xce 
coKpaTHJi cboh apean. 

Ha npHMepe porojiHCTHHKa bhjiho, hto pejiHKTOBbie bham Ha ceBepHbix npejiejiax 
CBoero pacnpocTpaHeHHH BCTpenaioTCH b Mecroo6HTaHHHX, HeTnnHHHbix juih hhx Ha 
TeppHTopHH hx ochobhopo apeajia, h oTcyTCTByioT, Ka3ajiocb 6m, b onTHManbHbix juih hhx 
MecTax. 3Ta CHTyauHH nojtTBepxgiaeTCH h oco6chhocthmh MecToo6nTaHHH Tonojin 6anb- 
3aMHnecKoro, HanjjeHHOPO Ha boctokc HyxoTCKoro n-OBa (KaTeHHH, 1980, 1993). Ha 
ioro-BocTOKe HyKOTCKoro n-OBa stot aMepHKaHCKHH bhji Tonojin poc b ({)opMe hh3kofo 
(30—40 cm Bbic.) CTJiaHHKOBoro KycTapHHKa Ha ckjiohc ropbi Ha me6HHCToii ocbinn Ha 
BbicoTe okojio 400 m Haji yp. m. Oh OTcyTCTBOBaji b jiojiHHe peKH, npoTexaiomeH y 
noziHOxcHH 3Toro CKjioHa, HecMOTpa Ha to hto Ha Annexe stot Tonojib pacTeT maBHMM 
oOpasoM b jxojiHHax pek h Ha paBHHHax. 

Ha ceBepo-BOCTOKe HyxoTcxoro n-OBa Tonojib poc b BHjje xycrapHHxa I.Smbmc. b 
BepxHen nacTH cKJiOHa KopeHHoro 6epera k noiiMe pexw, ho OTcyTCTBOBaji b hhxchch nacTH 
3TOPO CKJiOHa (TaM pOCJFIH HBbl) H B nOHMe. 
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3 ABBITBIK nETEPBYPrCKHH KOJUIEKTOP 

A. K. SYTIN. JOHANN VON BOEBER (1746—1820), A FORGOTTEN COLLECTOR FROM ST. PETERSBURG 

CoapyacecTBO npocJjeccHOHanbHbix yneHbix c jiioGhtcjirmh ecTecTB03HaHHH 6naroTBop- 
HO BJIH5UIO Ha pa3BHTHe OTCHeCTBCHHOH HayKH B XVIII B. MeflHKH, 0(J)HUepbI, CBHlljeHHHKH, 
MHCCHOHepbl, ^HnjIOMaTbl, HHHOBHHKH, 06pa30BaHHbie nOMemHKH HHOnxa OKa3bIBaJlHCb 
BeebMa TOHKHMH Ha6jlK)^aTeJIHMH npHpOflHbIX RBJieHHH. PeflKHe paCTeHHH, XCHBOTHbie H 
MHHepajibi, AoGbiTbie c HeMajibiMH TpyimocTflMH b mopckhx nyTeuiecTBHHX, Ha TeaTpax 
BOCHHbIX ^eHCTBHH, BO BpeMfl CJiyXCeSHblX pa3T»e3flOB no TpflCKHM pOCCHHCKHM jjoporaM, 
cymecTBeHHO o6oraTHJiH Hayxy. HeMHorae H3 sthx cTpaHCTByiomHx 3HTy3HacTOB, chhckbb 
npH3HaHHe b yneHbix xpyrax, Bceue/io nocBHTHJiH ce6a npo(J)eccHOHajibHOH HayHHOH 
jjeRTejibHocTH, xax HanpHMep X. O. OecjjaH hjih O. Mapinajui (Jjoh EnGepniTenH, ctbb- 
LLIHe npeBOCXOflHbIMH 60TaHHKaMH. HeKOTOpbie, KaK 3HaMCHHTbIH pyCCKHH CaAOBOA, 
arpoHOM h noMOJior A. T. Bojiotob, coctohjih HJieHaMH-KoppecnoHAeHTaMH BojibHoro 
SKOHOMHHecKoro o6mecTBa (B30) h joiejiH/iHCb onbiTOM no3HaHHH npnpoAbi b ero 
«Tpyjjax...». I1oao6ho nne/iaM, npnHocamHM HeKTap h nbuibuy b ynen (TaxoBa 6buia 
3M6neMa B30), ero HjieHbi, cor/iacHO ycTaBy, AoObiBajin pa3HOo6pa3Hbie CBejjeHHB o tom, 
«krkhm o6pa30M HaTypajibHbie npoH3pameHHH c no/ib30io ynoTpe6jiaeMbi», pajjH «npnpa- 
meHHH b rocyuapcTBe HapoAHoro 6naronojiyHHH». 

M3BeCTHO, HTO MHOJTHe HHOCTpaHUbI, npH3HaBafl PoCCHK) CBOHM BTOpbIM OTeneCTBOM, 
6ecKopbicTHO 3a6oTHjiHCb o 6;iaroycTpoeHHH ee cejibcxoro xo3HHCTBa, jiecoB h boa. 
OcBanBaTb nycTyiomne 3 Cmjih no npHrjiameHHio EKaTepnHbi Be/iHKon Bbi3Bajincb HjieHbi 
o6ujHHbi repHiyrepoB, ocHOBaBuine 6 jih 3 r. UapnubiHa Ha Bojire 3HaMeHHTyio CapenTy, h 
KOJ iOHHCTbi-nepeceJieHUbi H3 TepMaHHH, 3anoxcHBUiHe ochobw arpapHon KyjibTypbi b 
nycTbiHHbix CTenax ceBepHoro ripHHepHOMopbH. MHorne H3 sthx cepbe3Hbix h Ha6jnoAa- 
TenbHbix jiioAen 6 mjih xopoujhmh HaTypanHCTaMH. Oahh H3 hhx, pocchhckhh HeMeu 
HoraHH (|)oh Be6ep, AeaTejibHbiH coTpyaHHK B30 h HJieH-KoppecnoHAeHT rieTep6yprcKOH 
axaAeMHH Hayic, aoctohh 6naroAapHOH naMHTH 6oTaHHKOB (pnc. 1). 

3aHHMaa AO/DKHOCTb HHcneKTopa 2-ro KaAeTcxoro Kopnyca, Be6ep 6bui He3aypflAHbiM 
HaTypajincTOM h KOJineKTopoM, o6jiaAaBuiHM 3HaHHTeJibHbiM ecTecTBeHHOHayHHbiM co6pa- 
HneM. Ero KOJUieKuna HacexoMbix HacHHTbiBajia okojio 6000 3K3eMnjiapoB h 6bina 
npH3HaHa oahoh h 3 jiynuinx b EBpone. Be6ep H3BecTeH h xax BJiHflTejibHbiH aeaTejib 
pyccKoro MacoHCTBa. HaxaHyHe bohhm c HanojieoHOM pyccKHe BOJibHbie KaMeHmHKH 
npH3HajiH BOHHCKyio AoSnecTb BejiHHaHuien H3 Ao6poAeTeneH. YTBep^maeMbiH hmh 
B 03BbimeHHbiH HAean cnyxceHna OTenecTBy baoxhobjihji noSeAHTeneH bohhbi 1812 r., 1 
MHorne H3 KOTopwx BnocjieACTBHH CTajiH AexaSpHCTaMH. Ero pa3AenflJi h moaoaoh 
rocyAapb AnexcaHApI. no npeAaHHio, HMnepaTop 6bin nocBameH b 6paTCTBO b 1803 r, 


1 Cpeaw hhx h cuh Ee6epa — rieTp KapJi (|)oh Ee6ep, BoeHHbiH Tonorpacf) h 6oeBoii ocfmixep, ynacTHHK 
cpaxccHHH noa EopoaHHbiw, TapyTHHbiM, ManoapocaaBueM h EayaeHOM, HarpaxaeHHbiH mhoiumh opaeHaMH h 
30 JIOTOH uinaroH 3a xpa6pocTb. Oh yMep b 1813 r. ot paH h KOHTy3HH. 
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H vcm BOBBIE B, 


Phc. 1. nopTpeT HoraHHa (Jjoh Ee6epa c rpaBiopw OpimpHxa fliop^ejibflTa, BbinojiHCHHon b 1811 r. (no: Co- 

KonoBCKaa, 1915). 

HoraHH 4 )oh Be6ep H3o6paxeH c HayrojibHHKOM BeJiHKoro Macrepa Ha opaeHCKOH JieHTe, bhchiuhm Ha uiee. BoKpyr noMemeHbi 
aTpH6yTbi MacoHCTBa: o6BHBaiomHH oBa/ibHbin nopTpeT bhtoh iirnyp (Kyrac) — 3M6jieMa xhboh uenn, coejiHH&iomeH jioxh 
BOJ ibHbix KaMeHHXHKOB; TpH yuia b BHiie BocbMepKH (nHtJjaropeHCKOH 3M6;ieMbi bchhocth) — HanoMHHaHHe o no3opHoii kb3hh 
H a BHcejiHue pbmapefi-xpaMOBHHKOB, oxtmaiomeH HCKyiuieHHa; nHpaMHiia — chmboji apeBHOCTH repMeTHHecKoro 3HaHH8, 
yxozwmero kophbmh b EnineT; HayrojibHHK h uHpKyjib — uiwpoKo H3BecTHbie chmbojim MacoHCTBa (no npocBeTHTejibCKOH 
AOKTpHHe — CTpoHTeJibCTBa, npoBRiwmero n/iaH TBopna MHpowaHHJi); BCTBb axauKH — chmboji coJiHna, CnacHTejw MHpa, 
HeyMHpaiomeH xh3hh h npnpojibi. KoMno3HUHio yBeHWHBaeT 3M6jieMa mbcohckoh jioxh «AjieKca»mpa 6jiaroTBopHTejibHocTH k 
K opoHOBaHHOMy riejiHKaHy», otkpmtoh 11 0KTa6pa 1805 r. h B03rjiaBJieHH0H cbmhm Be6epoM (3HaneHHe stoh 3M6jieMbi ocHOBaHo 
Ha cjjaHTacTHHecKOM HCTOJiKOBaHHH XHBoro Ha6jnoaeHHfl Ha^ kopmjichhcm nTeHuoB ne/iHKaHaMH; bo BpOMCHa aHTHHHOCTH h 
cpeAHeBeKOBbB nojiarajiw, hto ohh nHTaioT aeTCHbimeH KpOBbio CBoero cepaua, hto CTa/io h3bccthoh ajuieropHeii caMonoxepT- 

BOBaHHJi). r 




Phc. 2. Dyssodia papposa (=Boebera chrysanthemoides). 
Ilo: Britton, Brown, 1913 : 513; Cronquist ct al., 1955 : 158 (fig. 159). 


nocjie 6eceflbi c H. B. Ee6epoM cocTOHBiueHCH bo BpeMx jihhhoh ay^HeHUHH (PyccxHH..., 
1900 : 623). 

BbicoKoe nojioxeHHe b mbcohckoh wepapxHH npeaonpeflejifljio cbh3h Ee6epa % co 
MHOrHMH BblflaiOmHMHCa COBpeMeHHHKaMH, HO o6eT MOJIHaHHH TpeSOBajI Co6jIK)fleHHfl 
CTpoxaHtueH ceKpeTHOCTH b nepenHCKe. Bot noneMy b 6 Horpa(|)HH 3Toro nenoBexa mhofo 
3araaoHHbix npo6ejiOB. A Mexcay TeM xa k HaTypajiHCT oh 6 bui H3BecTeH. Oh yaocTOHJica 
necTH nepeaaTb CBoe hmh poay pacTeHHH. EepjiHHcxHH npoc|)eccop Kapji JIioflBHr 
BHJibjoieHOB, npH^aB CTaTyc poaa aMepwxaHcxoMy pacTeHHio H3 ceMewcTBa cjioxchoubct- 
Hbix, Ha3Baji ero Boebera chrysanthemoides Willd. (pwc. 2) — «Nominavi in honorem 
botanici Russici Clariss. de Boeber, Equitis» (Willdenow, 1803 : 2126). HHTepecHO h to, 
hto 3 to pacTeHHe 2 no^ Ha3BaHHCM Boebera papposa b Hanajie XIX b. BbipamHBajiocb b 
I leTepSypre Ha EnaraHOM o-Be. Oho 3 HanHJiocb b xaTanore nacTHoro 6oTaHHHecxoro caaa 
rpa^a T. B. OpnoBa, cocTaBJieHHOM ero caaoBHHXOM riHTepoM EaxoM h H3 flaHHOM b 
JI oH^OHe noa pe^axuneH H3BecTHoro HCCJieaoBaTejifl $jiopbi CeBepHOH AMepHXH Ope,ae- 
pHxa Ilypiiia (Buck, 1815 : 10). 

rioneMy BHJibaeHOB Ha3Baji hmchcm «3HaMeHHToro pyccxoro 6oTaHHxa» pacTeHHe, 
co6paHHoe (J)paHuy3cxHM nyTeuiecTBeHHHXOM Andre Michaux b ceBepoaMepHxaHcxoM 
uiTaTe Hjijihhohc? MoxceT 6bm>, noTOMy hto Be6ep ocoSeHHo HHTepecoBajica npeacia- 

2 3to pacrreHHe, BnepBbie H3o6paxeHHoe b «Description des plantes nouvelles et peu connues» (Ventenat, 
1801: pi. 36) h onHcaHHoe Ha <})paHuy3CKOM mwice E. P. Ventenat noa Ha3BaHneM Tagetes papposa Vent, 
Ha 3 biBaerca HbiHe Dyssodia papposa (Vent.) Hitch. 1891, Trans. Acad. Sci. St. Louis, 5 : 503, ho eme b Haqaae 
XX b. (JmrypHpoBajio noa poaoBbiM Ha3BaHHeM Boebera. 3to oaHonernee pacreHHe, 6aH3KopoacTBeHHoe poaaM 
Gaillardia h Tagetes , ofiHTaer Ha cyxnx paBHHHax CIIIA ot Oraiio ao MHHHecoTbi, b urraTax MoHTaHa, JIyH3HaHa 
h ApH 30 Ha, xax copHAK npoHHKaeT b coceaHHe urraTbi h KaHaay (OHTapHo), me H3BecTeH noa H33BaHHeM 
«Prairie-dogweed» (Britton, Brown, 1913; Cronquist, 1955). 
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Phc. 3. «Astragalus glycyphyllos [LJ. Habitat inter arbusta & floret usque ad finem Julii. Exemplaria lecta 

in valle ad Catharinoslaw. 23 Juli 1793». 

ABTorpa4> H. B. ES6epa 
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Phc. 4. «Astragalus Onobrychis [L.]. Habitat in apricis & ad vias; floret mense Majo. Prima exemplaria 
lecta ad Karasbasar die 13 Maji 1793» (LE). 

ABTorpa4> H. B. Ee6epa 


BHTejiHMH ceM. Compositael Cpe^H nocjiaHHbix hm b EepJiHH o 6 pa 3 UOB nojibmeH oxa3a- 
jiHCb HeH 3 BecTHbie HayKe bhju>i. no kpmmckhm c 6 opaM Ee 6 epa Bmib^eHOB ormcan 
Artemisia taurica — oahh H 3 ^OMHHaHTOB ioxchmx creneH Boctohhoh EBponw, a c 
MejioBbix ckjiohob p. floHua — A. nutans. Ha 3 BaHHa sthx bhaob 6 buiH aeHCTBHTejibHO 
oSHapoflOBaHbi b tom ace 3-m tomc «Species plantarum...». A MoaceT 6 biTb, noTOMy hto 
Ee 6 ep 6 biJi oahhm H 3 ctopohhhkob paBeHCTBa h cnpaBeflJiHBoro o 6 mecTBeHHoro ycTpoii- 
CTBa, HbH Haaeambi Tor^a ycTpeMJiajincb k HoBOMy CBeTy? Mbi BnpaBe npeanoJiaraTb, hto 
H 3 bIKOM 60 TaHHHeCKHX 3 I 10 HHM 0 B MOTJia 6 bITb BbICKa3aHa KpHIITOipaMMa, IIOHBTHaH JIHUlb 
nOCBHmeHHbIM. 

HaeHTH^HKauHH nonepxa Ee 6 epa CTana bo3mo)khoh 6 jiaro,aapa o 6 pa 3 uaM, xpaHamHM- 
ca b repSapHH EoTaHHHecKoro caaa h EoTaHHHecKoro My3ea EepjiHH-flajieMa, b kojuickuhh 
K. JI. BunbfleHOBa (B-WILLD). H 3 ynaa aBTeHTHKH Bnjib/jeHOBa b 0 KTa 6 pe 1996 r., a 
o 6 paTHJi BHHMaHHC Ha (JiaMHJiHK) KOJuieKTOpa — «Boeber», HanHcaHHyio b cKo 6 xax pyicoio 
BnjibACHOBa Ha STHxeTxe o 6 pa 3 ua coSpaHHoro b KpbiMy acTparana. 3tot ony 6 jiHKOBaH- 
Hbift mhoh aBTorpacJ) (CbiTHH, 1997 : 156) iio3bojthji ycTaHOBHTb ToagiecTBO nonepxa Ha 
HCCKOJIbKHX rep 6 apHbIX JIHCTaX, (pHC. 3—5), Co 6 paHHbIX HCH 3 BCCTHbIM KOJUieKTOpOM, 
KOTopbie jno 6 e 3 HO nepe^ajia mhc T. K). KoHenHaa oceHbio 1998 r. H3 jiy 6 jieTHoro cjjOHjta 
rep 6 apHa EoTaHHHecKoro HHCTHTyTa hm. B. JI. KoMapoBa (EHH) PAH (LE). XapaKTep- 
HbiH nonepK, a Taxace reorpac|)HHecxHe nyHKTbi, yxa3aHHbie Ha 3 THxeTxax, He ocTaBJiajiH 
coMHeHHa b tom, hto pacTeHHa 6 buiH coGpaHbi H. Ee 6 epoM. nojuwcb caMoro Ee 6 epa, 
3 aBepaiomero tckct nncbMa, aapecoBaHHoro hm O. K. Mapinajuiy EH 6 epiirreHHy, opnrH- 
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Phc. 5. «Astragalus dasyanthus. [Pall.] Habitat in apricis graminosis, et floret mense Julis. Exemplaria 
lecta inter Tamakofskam et Catharinoslaw die. 17. Julii 1793». 

ABTorpa(|> H. B. E>e6epa 


Han KOToporo xpaHHTca b CaHXT-neTep 6 yprcxoM cfwAHaAe ApxHBa PAH (IlOA PAH. 
O. 65. On. 2. fl. 1) Taxxce HAeHTHHHa no nonepxy c npeAMAyiUHMH (pnc. 6 ). 

UlecTb o6pa3uoB acTparanoB h oahh octpoaoaohhhx nnomo npnxAeeHbi Been 
noBepxHOCTbio k nnciaM SyMarn rojiySoBaio-ceporo OTTeHKa. BoAflHbie 3Haxn c AaTOH 
H3roTOBJieHHH «1794» 3aMeTHbi Ha HecKOJibKHx jincTax. Pa3Mepbi ahctob cocTaBAHiOT 
33x21 cm. KaxqjbiH o6pa3eu 3THxeTnpoBaH, npnneM TexcT HanncaH He Ha OTAeAbHOM 
apribixe, a HenocpeACTBeHHO b hhxchch nacTH AHCTa, noA HaxAeeHHbiM 3X3eMnAapoM 
pacTeHHH. HajinncH cAeAaHbi xpynHbiM h pa36opnHBbiM nonepxoM Tyuibio hah nepHbiMH 
HepHHjiaMH. YKa3aHbi Ha3BaHHe BHAa (nacTO BnncaHHoe no3AHee), a Taxxce mccto c6opa, 
xapaKTep MecTOoSnTaHHH h AaTa. OaMHAHH xoAAexTopa Be3Ae oTcyTCTByeT. 

B TepMaHHH cbcachhh o Ee 6 epe MHe HaHTH He yaaAocb. HHcfjopMauHa o HeM 
OTcyTCTByeT xax b «Taxonomic literature» F. A. Stafleu h R. Cowan (1976), Tax h b 
«Supplement II» 3 Toro H 3 AaHH# (Stafleu, Mennega, 1993). OAHaxo enneox OoTaHHnecxHx 
TpyAOB Ee 6 epa npHBOAHT C. K). Jlnnuinu (1947). 

neTepSyprcKHH axaAeMHx n. C. najuiac b cbohx coHHHeHHax HeoAHOxpaTHO ynoMH- 
HaJI O BH,aaX paCTeHHH H XCHBOTHbIX, HaHACHHbIX Be 6 epOM. B H3BCCTHOH MOHorpacJ)HH 
«Species astragalorum» (Pallas, 1800[—1803]), cpeAH HecxoAbXHx MecTOHaxoxcAeHHii 
Astragalus dasyanthus Pall. — BecbMa peAxoro pacTeHHH, BnepBbie coOpaHHoro hm caMHM 
MexcAy pexaMH Haobah h MeABeAHua (npHToxaMH floHa) b 1774 r. naruiac Ha 3 biBaeT h 
o6pa3eu 3Toro acTparana, HaiiAeHHbiH BeSepoM Ha H3BecTHaxax no 6 epeiy flHenpa HHxce 
EepncnaBa («in incisuris calcareis ripae Borysthenis, paulo supra Berislav»; Pallas, 
1800[—1803] : 79). Bo3moxcho, nannac bhaca h BocnpoH3BeAeHHbiH 3Aecb o 6 pa 3 eu, ho 
TeKCT 3 THXCTXH, He COOTBeTCTByiOIIJHH 0603HaHeHH0My B MOHOrpacf)HH, cf)OpManbHO He 
AaeT ocHOBaHHH cHHTaTb ero bbtchthkom (pnc. 5). 

Mm npHBOAHM HexoTopbie cBeAeHHH 06 H. B. Be 6 epe, coOpaHHbie H3 pa 3 Hbix hctoh- 
hhkob. Johann Boeber, Ha 3 biBaeMbiH b Pocchh Hbbhom BacHAbeBHneM, poahach 22 Ae- 
xa 6 pa 1746 r. b BeHMape (repMaHHa). no npnSbiTHH b IleTepSypr oh HeAOAroe BpeMa 
npenoAaBaA b neTepSyprcxoii IleTponaBAOBcxoH uiKOAe, a c 1783 r. 3aHHMan AOAxcHocTb 
HHcnexTopa xabccob 2-ro xaAeTexoro xopnyca. flnpexTop ynwAnma, rpacf) n. H. MeAHc- 
chho, pacmnpHA nporpaMMy CTapenuieH bohhcxoh iuxoabi, roTOBHBiueH BoeHHbix HHXce- 
HepoB h apTHAAepncTOB, BBeAa b yneOHbiH xype reorpacf)Hio h ecTecTBeHHyio HCTopnio, 
npenoAaBaHHe xoTopbix 6biao nopyneHO Be 6 epy (JKepBe, CrpoeB, 1912 : 107). OneBHAHO, 
B 3TO BpeMA OH 3aHHMaACa rep6apH3aiJHeH B OXpeCTHOCTHX CTOAHUbI, Tax xax T. O. Co- 

6oAeBcxHH (Sobolevsky, 1799) b CBoew «Flora Petropolitana» HeoAHOxpaTHO uHTnpyeT 
BHAbi pacTeHHH, HaHACHHbie Be6epoM. 

H 3 BecTHO, hto Ee 6 ep 6bia npe 3 BbiHaHHO TpyAOAioSHB h oneHb HaHmaH. B ero 
6 n 6 AHOTexe HMeAHCb peAHaHinne coHHHeHHa, b tom hhcac ApeBHeHiime pyxonnen 
(CoxoAOBcxaa, 1915 : 262). Oh HHTepecoBanca oxxyAbTHbiMH HayxaMH, b ocoSchhocth 




Phc. 6. riofliiHCb H. Ee6epa H3 nwcbMa O. Mapmajuiy EHOepuiTeHHy: «Copiam exacte convenire cum origi- 

nali testor Joannes Boeber» (IlOA PAH). 

yneHHeM 3MMaHyHjia CBeaeHOopra, ho hmcji ocHOBaTejibHbie no3HaHHH b MaTeMaTHKe h 
eCTeCTB03HaHHH. MH0r03HaHHTejieH Cf)aKT H3 HCTOpHH H3yneHHa 3HaMeHHTOPO a3pOJIHTa 
«IlajuiacoBO xce;ie30». HacTHuw MHoronyaoBoii rcibiObi, BbiBC3CHHOH riajuiacoM c OeperoB 
Ehhcch, ueHHjiHCb 3HaTOKaMH iiohth KaK cB^meHHbie pcjihkbhh eme no Toro, xax 
(|)H3HK-aKycTHK 3. O. O. Xiia^HH 3 b 1794 r. ,aoKa3aJi KocMnnecicoe nponcxoxcAeHHe caMo- 
poflHoro xce.rce3a, h ero yneHne o MeTeopHTax OTKpbuio HOByio CTpaHHuy b no3HaHHH 
Bce^eHHOH. MejibHaHinne cfjparMeHTbi 3Toro MHHepajiorHHecicoro papHTeTa flOCTaBjinjincb 
jiHiiib caMbiM noneTHbiM KOJiJieKUHOHepaM npn nocpeflHHnecTBe Ee6epa (EpeMeeBa, 
1982:31). 

TaKHM o6pa30M, npHnacTHOCTb 3Toro Maji03aMeTHoro b hctophh HayKH jiwua k o^HOMy 
H3 BeJlHHaHUIHX OTKpbITHH XVIII B., CBHfleTejIbCTByeT O CBH3HX HayKH Toro BpeMeHH c 
xpyraiM a^enTOB rHOCTHnecKoro yneHHfl. 

H3BecTHO, hto ExaTepHHa II cMOTpena Ha aeaTejibHOCTb MacoHCKHx jioxc b o6enx 
crarmuax oneHb He6;iarocKjiOHHO, chhtbx ee BpejjHOH jyia cymecTByiomero nopaflica, a 
noTOMy He npHXOOTTC^yflHBJiflTbCfl, hto b 1792 r. Ee6ep 6bui nepeBeaeH H3 IleTepOypra 
b EKaTepHHOcjiaBCKoe HaMecTHHHecTBO Ha aojixcHOCTb flHpeKTopa yHHJiHm (^epBe, 
OrpoeB, 1912 : 107). OflHaico cneayeT 3aMeTHTb, hto co3H,aaTe^bHbiH nacjjoc ocbochhh lora 
Pocchh, no 3aMbicny Toraa yxce noKOHHoro CBeTJieHinero khh3h T. A. IIoTeMKHHa-TaBpH- 
necKoro, HaxoflHji xchboh otkjihk b mbcohckhx xpyrax, ocoSchho cpean jihu, CKjiOHHbix 
k yTonHnecKHM counajibHbiM npoeirraM, a noTOMy ro^bi, npoBeaeHHbie EeOepoM Ha 
yxpaHHe, 6buiH nojiHbi BOOflymeBJieHHH h aeaTejibHOCTH. 

OrnpaBJiflflCb k MecTy Ha3HaneHHH oceHbio 1792 r., Be6ep cneflOBaji noHTOBbiM TpaKTOM 
nepe3 MocKBy, Tyjiy, Muchck, Kypcx, Eejiropoa, XapbKOB h KpeMeHHyr. IIo Mepe 
ABHxceHHH Ha lor oh 3aMenaji noxBJieHHe hobbix bh^ob pacTeHHH h cocTaBjiaji hx cnncKH. 
HeTpHBnajibHbie bh^m, KOTopwe oh yKa3biBaeT, CBHfleTejibCTByioT o ero HaOjnoflaTejibHoc- 
th. Ecjih Be6ep He 3Han Ha3BaHHH BH,aa, to npHBOOTJi xpaTKoe jiaTHHCKoe onncaHne 
pacTeHHH (Boeber, 1793a). 3Ty HeSojibiuyio 3aMeTKy (Boeber, 1793a) onySjiHKOBaji 
II. C. Ilajuiac b cbocm cepwajibHOM H3flaHHH «Neue Nordische Beitrage». 

B EKaTepHHocjiaBe (HbiHe r. #HenponeTpoBCK, YicpaHHa) Be6ep, nccjieflOBaji cfjnopy h 
cfjayHy (maBHbiM o6pa30M HacexoMbix). CocTaBJieHHbiH hm cnncox pacTeHHH BKjiioHaeT b 
ce6a 1101 bha (Boeber, 1793b). K coxcaJieHHio, 3tot nepeneHb jinrneH aHHOTauHH h b 
HeM He o6o3HaneHbi reorpacjDHHecKHe nyHKTbi MecTOHaxoxmeHHH pacTeHHH, KOTopwe 
Ee6ep oTMenaji bo BpeMa nacTbix pa 3 T>e 3 ,aoB He tojibko no EKaTepnHocjiaBCKOMy HaMec- 
THHHecTBy, ho h no KpbiMy, a noTOMy 3HaneHHe 3Toro cnncxa jyifl HayKH HeBejiHKo. Cboh 
npeflBapHTejibHbin (JjjiopHCTHHecKHH 3CKH3 Ee6ep Ha,aeancH npoaojixcHTb amaHHeM 
«Flora catharinoslaviensi-taurica». 3tot 3aMbicen He ocymecTBHjica, xota pa3po3HeHHbie 
jiHCTbi ero repOapHOH KOJUieKUHH Ojj m Toro BpeMeHH xoporno 3 THKeTHpoBaHHbie) CBHfle- 
TejibCTByioT o cepbe3HOCTH ero HaMepeHHH. 


3 3. XjiaflHH (Chladni E. F. F.) — HeMeiiKHH cJ)h3hk BeHrepcKoro npoHCXOxcaeHHa; pon. 30 HOaOpa P56 r. 
b BHTTeH6epre (CaxcoHMa) — yM. 3 anpena 1827 r. b r. Epecaay (HbiHe BpouuiaB, riojibuia). 
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ynamaBiiiHecfl 3acyxw, BpeflHBume ypoxcaaM Ha lore Pocchh, Ee6ep CBa3biBaji c 
hchc3hobchhcm jiecoB, no ero CBH^eTejibCTBy, Hexoma rocnoflCTBOBaBiiinx b oxpecTHOCTax 
ExaTepHHOCJiaBa h CMarHaBiiiHx KJiHMaT. «H3o6HJibHeHiiiHe h rycTbie Jieca, kohx mm eme 
TaM OHCBH^Hbic cjieflbi BCTpenaeM, me Hbme b 6ojibiuHx npocTpaHCTBax hh oflHoro aepeBa 
He BHflHO, HaHCHJIbHeHHie COnpOTHBJIHJIHCb OCeHblO H BeCHOK) BCeonyCTOUJaiOmHM BOCTOH- 
hwm h ceBepHbiM BeTpaM, (...) orpaxmaa bhcihhiok) 3eMHyio xopy ot xcecToxoro Mopo3a. 
MHonie pacTeHHa MHorojieTHHe, koh jno6HTejib 6oTaHHKH Tenepb tokmo xa k HexoTopbie 
oco6eHHbie peaxocTH 3aMenaeT, npoH3pacTajm bo MHOxcecTBe b meapoH noHBe», — 
cooSman oh b nncbMe, ony6jiHKOBaHHOM b «Tpyaax B30» (Ee6ep, 1795 : 190). 

Haaeacb HHTpoflyunpoBaTb b yxpaHHCxne crenn HexoTopbie bh^m 3X3othhccxhx 
^epeBbeB, Ee6ep C03flaji fleHflpapnn, b xotopom BbipamHBan BbinncaHHbie hm H3 BepjiHHa, 
ot caaoBoaa c|)oh Eyprcaopcjia, caxceHUbi Ohfhohhh, xaTajibnbi, me^HHHH, 6ejion axaunn, 
xpacHOH mejiKOBHUbi, TioJibnaHHoro aepeBa, Tononeii (6ajib3aMHnecxoro h ocoxopa), 
6 e;ioro ay6a h caxapHoro KJieHa. OcoOeHHo BaxcHOH xa3anacb eMy xyjibTypa cyMaxa (Rhus 
coriaria L.), Hcnojib30BaBmeroca xax ayGnTejib b xoxceBeHHon npoMbiuuieHHOCTH. Oahhm 
H3 nepBbix Be6ep Hanan onbiTbi no erenHOMy jiecopa3BeaeHHio h H3yHeHHio nepH03eMa. 
Oh onncan xapaxTepHbie npH3Haxn h CBoiicTBa stoh noHBbi h yxa3aji, hto «nepH03eM 
OojibuieH nacTHio coctoht H3 neperHHBUiHX pacTeHHH» (Be6ep, 1795 : 179). 

B 1793 r. Ee6ep nyTemecTBOBan no KpbiMy. Tep6apHbie sthxctxh coxpaHHjin aaTbi h 
nyHKTbi ero MapuipyTa. 2 Man oh 6bui b CHMcJjeponone, c 6 no 13 Man coOnpan pacTeHHa 
b oxpecTHOCTflx Kapacy6a3apa (Hbme r. Eenoropcx) (pnc. 4), 30 Maa coBepmnji bocxoxc- 
^eHHe Ha ropy HaTbipmar. IIo-BHflHMOMy, oh nocemri h roxmyio nacTb nojiyocTpoBa, Tax 
xax ero yanBHjio cTpaHHoe HecooTBeTCTBHe OoraTCTBa cfwiopbi 3Toro paiiOHa KpbiMa c 
Oe^HOCTbio ero 3HTOMO(|)ayHbi (Be6ep, 1794). 

Bo BpeMH noe3flXH Be6ep Mor no 3 HaxoMHTbca c flByMa bhahmmh 3HaTOxaMH ecTecT- 
BeHHOH HCTOpHH KpblMai XpynHbIM HHHOBHHXOM XpblMCXOH aflMHHHCTpaUHH H HaTypa- 
jihctom K. H. TaOjiHueM h OapoHOM OpHflpnxoM MapuiamiOM (J)oh EH6epnrreHHOM, 
xoTopbm cjiyxcHji b to BpeMa a^biOTaHTOM y rpac|)a M. B. KaxoBexoro, ycnemHO coBMemaa 
flOJIXCHOCTHbie o6fl3aHHOCTH C H3yneHHeM (J)JIOpbI. OflHaXO 3TH BCfeMOXCHbie BCTpeHH — 
Bcero JiHmb npeanoJioxceHHa, xax h ero cBHflaHHe c IlajuiacoM b cjieayiomeM, 1794 r. b 
EjiH3aBeTrpaAe (Hbme r. KnpoBorpaa), me B03BpamaBinHHca b IleTepOypr H3 nyTemecTBHa 
no ioxchmm HaMecTHHHecTBaM axajieMHX npoBeji flBa jicthhx Mecaua, o6pa6aTBiBaa 
^HeBHHXoBbie 3 anncn. H3 bcctho, hto b Mae 1795 r. Be6ep coOnpan pacTeHHa Ha p. floHeu. 

Be6ep 6biJi cpejm aBTOpOB nepBbix BbinycxoB «TpyflOB Mocxobcxoid oOmecTBa 
HcnbiTaTeneH npnpoflM». Oh nySjinxoBaji 3,aecb cboh CTaTbH no SHTOMOJionm. 4 22 (JieBpajia 
1796 r. Be6ep 6bui H36paH nneHOM-xoppecnoHfleHTOM IleTepGyprcxoH axaaeMHH Hayx. 

BepoaTHO, yxce nocne CMepTH ExaTepnHbi II oh BepHynca Ha npexmee MecTO HHcnex- 
Topa 2-ro KaaeTCxoro xopnyca, xoTopoe h 3aHHMaji ao caMon CMepTH. O^hh H3 
BOCnHTaHHHXOB-XaaeTOB OCTaBHJI HeCXOJIbXO CTpOX BOCnOMHHaHHH O HeM: «HHCneXTOpOM 
xjiaccoB 6 bui Toma AeHCTBHTejibHbm CTaTCXHH cobcthhx HBaH BacnjibeBHH Be 6 ep, 
6 biBmHH b to xce BpeMa rpoccMeHCTepoM MacoHCXOH noxcn b CaHXT-IIeTep 6 ypre, nenoBex 
Bbicoxoro yMa h o6pa30BaHHOCTH, caMbiii 6 jiaroHaMepeHHbiH h ao 6 pbm, ho yxce b Taxnx 
npexjioHHbix neTax, c xoTopbiMH AeaTeJibHocTb HecoBMecTHMa, maBHoe xce, oh He 3Haa 
pyccxoro a 3 bixa h He mot jihhho y^ocTOBepaTbca, xax npeno^aiOT yHHTejiH b xnaccax h 
xax oTBenaiOT xa,aeTbi, Te h ^pyrne aejiajm H3 stoto 6 ojibmne 3JioynoTpe6jieHHa» 
(XajnoTHH, 1858 : 623). H3 cBH^eTeJibCTBa MeMyapncTa moxcho c^eJiaTb 3axjnoHeHHe, hto 
neaarorHHecxoe nonpnuxe Be 6 epa 6 bmo «npo(J)aHHbiM» 3aHaTneM, oSbiHHbiM cpeOT 
MacoHOB. 3aMeTHM b ero onpaB^aHne, hto HexoTopwe 3acnyxceHHbie apTHJUiepncTbi, 
nonyHHBuine o 6 pa 30 BaHHe b cTeHax 2-ro KajieTcxoro xopnyca, Bbiima b oTCTaBxy, 
nocBamajiH cboh aocyrn ca^oBOflCTBy h aocthhih b stom 3aHaTHH HeMajibix ycnexoB. 

B HOHb c 15 Ha 16Hi0Jia 1820 r. H. B. Be6ep cxoHnajica, h neTep6yprcxne MacoHbi 
noHTHjm CBoero Boxma nbimHOH TpaypHOH uepeMOHnen. IlaHHXHfla b JiiOTepaHcxoH 


4 Cpeaii 6a6oHeK-caTHpHA H3BecreH Bajinj^HbiH poa Boeberia Prout, onHcaHHbin b 1901 r. h Ha3BaHHbiH b 
necTb Ee6epa no onncaHHOMy hm H3 Ch6hph BH^y. Eonee 10 bhaob HaceKOMbix Ha3BaHbi b necTb Ee6epa. 
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Phc. 7. Cymbochasma borysthenica — uHM6oxa3Ma AHenpoBCKa#. 
HjunocTpamui H3 CTan>H D. Schlechtendal (1820) c nepBooriHcaHneM BHua. 


uepKBH Cb. EKaTepHHbi 3aBepimuiacb CKop6HO-BejiHHecTBeHHOH xaHTaTon, cohhhchhoh 
KanejibMeHCTepoM 3aTueroc|)epoM. riorpe6ajibHbiH koptok cjieAOBan no thxhm yjinuaM 
BacHJibeBCKoro ocTpoBa. EpaTba-MacoHbi Hecjin npea rpo6oM noxopoHHbie ace3Jibi, no- 
AyniKH c op^eHaMH, MHorne — «UBeTbi h bctbh jincTBeHHbie». OaxejibHoe mecTBne 
npHBJieKJio orpoMHyio TOJiny, KOTopaa cjieAOBana 3a npoueccnen ao caMbix BopoT 
CMOJieHCKoro JiiOTepaHCKoro KJiaASHina. Ha^rpo6Hoe 6narocjioBeHHe nacTopa ABrycTa 
TaHa h TopxecTBeHHbin xop HaA mofhjioh «BbicoKonpeocBameHHeHinero npe(})eKTa 
KannTyjia OeHHKca» 3aBepuiHJiH nenajibHbiH o6pflfl (CoKOJioBCKaa, 1915 : 294—295). 

H. B. Be6ep He co3Aan 3HaHHTejibHbix HaynHbix TpyAOB, ho 3acjiyacHBaeT npH3HaHH« 
6oTaHHKOB xax He3aypaflHbiH KOJUieKTop. Oh nepBbiM OTKpbui HOBbie bham, npeAOCTaBHB 
necTb hx onncaHHfl BnjibAeHOBy h Ilajuiacy. Ha 6epery flHenpa 6jih3 BepHCJiaBa 
(XepcoHCxaa o6ji.) Be6ep Harneji oaho H3 caMbix yAHBHTenbHbix pacTeHHH yxpaHHbi — 
Cymbochasma borysthenica (Pall, ex Schlecht.) Klok. et Zoz. (pwc. 7). 3to pejiHKTOBoe 
pacTeHHe cennac 6biCTpo ncne3aeT b cbh3h c pacnaiuKOH CTenen. Mexmy TeM npoHHKHO- 
BeHHe BHfla ueHTpajibHoa3naTCKoro poACTBa b IIpHHepHOMopcKHe CTenn ao chx nop 
npe^CTaBJiHeTca 3araAOHHbiM. BjinxcanuiHe MecTOHaxoxcAeHHfl 6jiH3Koro BHAa Cymbaria 
daurica L. OTMeneHbi Ha TopHOM AjiTae h b Boctohhom Ka3axcraHe (AOJiHHa p. ByxTap- 
Mbi). CncTeMaTHHecKHH CTaTyc oSHapyxceHHoro Be6epoM pacTeHHH ociaeTca AHCKyccn- 
OHHbiM. Hbrne, h no-BHflHMOMy cnpaBejuiHBo, oh BbweJieH b MOHOTnnHbiH poA Cymboc¬ 
hasma. OflHaxo b cnncxe Be6epa 3to pacTeHHe 3HaHHTca noA Ha3BaHneM Cymbaria 
daurica (Boeber, 1793b : 162). 

Ilajuiac HMeji o6pa3eu Be6epa b cbocm pacnopxxceHHH. Oh xopoino 3Han bha Cymbaria 
daurica , KOTopwH HaSjnoAaji bo BpeM# cBoero nyreuiecTBHH no 3a6aHKajibio b 1772 r. 3to 

pacTeHHe C KpynHbIMH B0p0HK006pa3HbIMH CBeTJlO-JIHMOHHbIMH UBeTKaMH HBJIHeTCH nOA" 
jiHHHbiM yKpameHHeM ropHbix CTenew BypHTHH, me HepeAKO o6pa3yeT acnexTbi. YiepaHH- 
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cKHe pacTeHHH hmcjih 6ojiee ckpomhmh o6jihk h, 3aMeTHB pau otjihhhh, Ilajuiac HaMeTHji 
k onncaHHK) HOBbiH BHfl, Ha3BaB ero Cymbaria borysthenica. He ycneB ueHCTBHTejibHO 
o6Hapo,aoBaTb ero b Pocchh, oh BbiBe3 o6pa3eu b BepjiHH b cocTaBe cbohx rep6apHbix 
KOJuieKUHH. Kax h MHorne upyrae bhum pacTeHHH, Cymbaria borysthenica 6bui onncaH 
jiHLLib nocjie CMepTH axaaeMHKa b 1811 r. (puc. 7). 

D. Schlechtendal (1820: 109), aBTop nyOjiHKauHH HOBOonncaHHOH Cymbaria , coo6- 
maji: «flpyroH bhu 3Toro poua, BnepBbie OTKpbiTbiH BeOepoM, npHBe3 Ilajuiac, no raOHTycy 
h cTpoeHHio Bcex nacTefi oh cxoueH c npeubwymHM, ho OTJiHHaeTca BepxHen ryfloii 
BeHHHxa, no 3toh npHHHHe a He CHHTaio HeoSxouHMbiM o6pa30BaTb hobbih pou. IlycTb 
ocTaeTCB Ha3BaHne, yxce uaHHoe eMy IlajuiacoM, — Cymbaria borysthenica Pallas» (nep. 
c jiaT. H. H. 3a6nHKOBOH). 

repOapHH h 3 HTOMOJiornHecKaH KOJUiexitHa H. Be6epa nocjie ero CMepTH, b 1823 r. 
nocTynnjiH b CaHKT-neTep6yprcKHH yHHBepcHTeT. KojuieiotHa HacexoMbix npeucTaBnajia 
6 ojiee 5600 o6pa3UOB xcyxoB h 6 a6oneK, a repOapnli HacHHTbiBaji 6783 BH.ua, xa k 6 buio 
yxa3aHO b npHjiaraBuieMca k HeMy peecipe (PrHA. O. 734. On. 1. fl. 166; O. 732. On. 2. 
fl. 189). 

51 6uarouapeH npocf). Paul Hiepko (BepjiHH), Jiio6e3HO npncjiaBmeMy otthck CTaTbH 
Be6epa H3 Hpe3BbmaHHO peuxoro, OTcyTCTByiomero b pocchhckhx GnOjiHOTeKax H3uaHHa 
«G. Ch. Reichs Magazin des Pflanzenreiches». 

PaSoTa BbinojiHeHa npn cj)HHaHCOBOH nouaepxcxe rpaHTa HHCTHTyTa «OTKpbiToe 
o6mecTBO» flxc. Copoca (1999 r., rpaHT OAE-818) h PoccHHCxoro (J)OHua cfjyHuaMeHTajib- 
Hbix HCCJieuoBaHHH (npoeKT N« 97-04-48209). 
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EoTaHHHecKHH HHCTHTyr nojiyneHO 2111999 

hm. B. JI. KoMapoBa PAH 
CaHKT-IIeTepSypr 


SUMMARY 

A little-known Russian naturalist Johann von Boeber was bom on 22 of December 1746 in 
Weimar (Germany) but he mainly lived in St. Petersburg. He died there on July 15 1820. He was 
a correspondent of P. S. Pallas and C. L. Willdenow. The genus Boebera Willd. ( Compositae) was 
named in honor of this eminent collector. Boeber*s plant specimens were used as types of the new 
species Artemisia taurica Willd. and A. nutans Willd. An extremely rare plant Cymbaria borysthenica 
Pall, ex Schlecht. (= Cymbochasma borysthenica (Pall, ex Schlecht.) Klok. et Zoz) was discovered 
by Boeber near Dnepropetrovsk (formed Ekaterinoslav, Ukraine). Boeber’s herbarium from South 
Russia, Crimea and Ukraine is kept in the Komarov Botanical Institute (LE) and the Botanical Garden 
and Botanical Museum, Berlin-Dahlem (B-WILLD). 
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TATbflHA KOPHEJIbEBHA lOPKOBCKAfl 

(k 70-JieTHH) CO AHH pOXAeHHfl) 

I. N. SAFRONOVA, T. G. POLOZOV A, O. V. G ALANIN A, N. M. K ALIBERNO V A, I. Yu. SUMERINA. 
TATYANA KORNELIEVNA YURKOVSKAYA (ON THE OCCASION OF HER 70TH BIRTHDAY) 


B 3 tom roay OTMenaeTca 70 JieT TaTbRHe KopHejibeBHe IOpkobckoh — reoOoTaHHiey, 
H 3 BeCTHeHUieMy 3HaTOKy paCTHTeJIbHOCTH 60 JIOT PoCCHH ( 0 C 06 eHH 0 eBpOnCHCKOH HaCTH), 
KpynHOMy cneunanHCTy b oOnacTH KapTorpac|)HH pacTHTejibHOCTH. 

T. K. po^HJiacb 4 ceHTsOpa 1930 r. b JleHHHrpaae. Ee OTeu KopHejiHH KopHejibeBHH 
6bui BpanoM, MaTb Ka3aHCKaa AneKcaHnpa BjiaaHMHpoBHa — yHHTejieM. PaHHee neTCTBO 
npouuio Ha 17-h jihhhh BacHjibeBCKoro ocTpoBa. B KOHue 1935 r. b cbjbh c 6ojie3Hbio 
6a6yuiKH no peKOMennauHH Bpanefi ceMbu nepeexana b fleTCKoe Ceno (r. riyuiKHH). T. K. 
poena b HHTejuiHreHTHoii npyxcHoii ceMbe. Ee yHHJin cj)paHuy3CKOMy R3biicy, My3biKe, 



TaHuaM, xopouiHM MaHepaM. 

Koma Hananacb Boima, neTCKHH aom, % me 
MaMa paSoTanaanpeKTopoM, 6bui aBaxynpoBaH 
Ha Ypan, b CBepanoBCK. Ha Ypane T. K. ynw- 
Jiacb c 4-ro no 6 -h KJiacc. IlenarorHHecKHH co- 
CTaB B IIIKOJie 6bUI CHJIbHbIM, ocoOeHHo yqHTejw 
reorpacJ)HH, hctophh h OoTaHHKH. B KOHue 
1944 r. T. K. c MaTepbio BepHyjiHCb b JleHHHr- 
pan. 3aecb Taiia CTana yHHTbca b 44-h uiKOJie 
Ha IleTporpancKOH CTopoHe, ynmiacb HepoBHO, 
BpeMeHaMH coBceM nnoxo. Eh Be3Jio Ha yHH- 
Tenen OoTaHHKH. BepoaTHO, hmchho ohh on- 
penejiHJin HHTepec k 3toh Hayxe, ocoOeHHO 
AcKanpHR HBaHOBHa — ynHTejibHHua 6oTa- 
hhkh b CBepAJioBCKe h HHHa AneKcaHnpoBHa 
Pyn3HK — 3HaMeHHTbiH yHHTenb JleHHHrpana, 
MeTonncT no Ohohothh. KpoMe toto, TaHR 
oneHb jnoOHjia HCTopnio, yBjiexajiacb HCTopHeii 
HCKyccTBa, 3aHHManacb b 3pMHTaxce b uiKOJib- 
hom Kpyxxe, me npenonaBajw TaKne 3aMena- 
TenbHbie HayHHbie coTpynHHKH, icax TaTbRHa 
MHxaHJioBHa CoKOJiOBa h HnHa AneKcaHapoB- 
Ha JIhbiiihu. 
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B 1948 r. T. K. oxoHHHJia 10-h xnacc h nocTynHJia b JleHHHrpaucxHH rocyuapcTBeH- 
hmh yHHBepcHTeT (JUT) Ha 6HOJiorHHecKHH (J)aKyubTeT. TaTbaHa xoTejia cneunajiH3Hpo- 
BaTbca no 6oTaHHKe (b to BpeMa o reo6oTaHHKe OHa HHnero He 3Hajia). B ueHb oTKpbiTbix 
UBepefi Ha 6HOJiorHHecxoM c|)axyjibTeTe Ha xacj)eape 6oTaHHKH noceTHTeneii BCTpenaji 
B. K. UIhuikhh, H3BecTHbiw KpynHbiw yneHbiH, oaHaxo roBopHji oh uoBOJibHo cxynHO h 
bbjio, c njioxoH uhxuhch. Cobccm HHoe BnenaTjieHHe npoH3Beji 3aB. xa(f)eapbi reo6oTaHHKH 
A. II. UleHHHKOB. Oh en oneHb noHpaBHJica, a rciaBHoe — Hayxa, o xoTopoii paccxa3biBaji 
A. n., Toxce 6oTaHHKa, ho H3yHaioiuaa He oTaejibHbie bhubi pacTeHHH, a hx cooGmecTBa — 
Jiec, Jiyr, CTenb h t. a. JJ/ia T. K. Bee 6buio perneHo: OHa 6yaeT reo6oTaHHXOM h 6yaeT 
H3ynaTb jiec. PacnpeaejieHHe no xacjjeupaM HaHHHaeTca c 3-ro xypca, ho T. K. npHuma Ha 
xacjieapy yxce Ha 1-m xypce, HanaB nocemaTb cTyaeHHecxHH HayHHbiH xpyxcox. 

1948 r. — roa abiceHxoBiuHHbi, pa3rpOMa 6nojiorHH. TeM He MeHee Ha 6noJiorHHecxoM 
(J)axyjibTeTe Jiry ocTaBajincb xpynHbie HaynHbie cnjibi. CTyaeHTbi hmcjih B03MO)KHOCTb 
cjiyuiaTb jiexuHH pa.ua npexpacHbix npocJ)eccopoB. Hccomhchho, nepBbiM cpean hhx 6biJi 
npoc|>eccop B. A. florejib (3oojiorHa), npeBocxouHbiw JiexTop h pHCOBajibmnx. OneHb 
HHTepecHbi 6buin JiexuHH no CHCTeMaTHxe hh3uihx pacTeHHH, xoTopbie HHTana B. C. Ule- 
uiyxoBa-IIopeuxaa; He3a6biBaeM xypc 6oTaHHxn A. JI. TaxTaaxcaHa (sto 6btn ero nepBbiii 
xypc CTyueHTOB, xoTopoMy oh H3Jiaraji cboio cncTeMy). Ho, 6e3ycjiOBHO, CTyaeHTbi He 
3Hann reHeraxH h aapBHHH3Ma, Tax xax sth xypcbi hht3ji He6e3bi3BecTHbiH npoc|)eccop 
H. H. Ilpe3eHT. 

HHTepecHbi 6buin MHorae npaxTHHecxne 3aHaTHa, oco6eHHo no aHaTOMHH, xoTopbie 
Bena T. H. 3hthh, h no mhxpoShojiothh. 3aMenaTejibHbi 6buiH jieTHne npaxTHxn: no 
6ecno3BOHOHHbiM b CrapoM IleTepro(J)e, SoTaHHnecxaa b noc. Ca6jiHH0. B rpynne 
T. K. lOpxoBcxoH npaxTHxy Bena O. A. MypaBbeBa, OHa 6buia oneHb CTpora, ho 6naroaapa 
en x £OHuy 1-ro xypca CTyaeHTbi 3HanH yxce aobojibho mhoto bhuob mccthoh (J)jiopw h 
npnyHHJiH cboh mo3 r x jiaTbiHH. Ilocjie 2-ro xypca — xoMnnexcHaa npaxTnxa b 3anoBea- 
HHxe «JIec Ha Bopcxjie». H. X. EaiOMeHTajib ynna aenaTb nepBbie reo6oTaHHHecxHe 
onHcaHHH. Kax hh cTpaHHO, 3aecb, b jiecocTenn, nocjie nocemeHna nepHooJibxoBOH Tonn 
T. K. peuiHjia CTaTb 6oaoTOBeaoM. 1 Ilocjie 2-ro xypca hobmh npenoaaBaTejib xacjjeapw 
reo6oTaHHxn A. A. Hhuchxo npHrjiacnji rpynny b sxcneanuHio, xoTopaa aonxcHa 6buia 
npoxouHTb b JleHHHrpaucxoH h HoBropoacxon o6jiacTax. Eonbmaa nacTb rpynnbi TOJibxo 
hto onpeuejiHBiuHxca reo6oTaHHXoB (8aeBonex H3 13) OTnpaBHJiacb c hhm h oneHb 
MHoroMy HayHHJiacb bo BpeMH sxcneaHUHH. Ho A. A. c hhmh 6biJio HacTOJibxo TpyaHO, 
hto Sojibine oh b cboh sxcneunijHH cTyaeHTox He 6pan. 

CpeuH xypcoB, npocjiymaHHbix Ha xacfieape, jiynmne — 6onoTOBeaeHHe, xoTopoe 
HHTajin CHanajia npocj). H. fl. EoruaHOBCxaa-rHeH3(|), a 3aTeM A. A. Hhuchxo, h reo6oTa- 
HHxa, npoHHTaHHaa A. n. UleHHHXOBbiM. B BocnHTaHHH CTyaeHTOB xax cneunajiHCTOB 
6onbuiyio pojib cbirpaaa acnnpaHTxa T. A. IIonoBa, npnpoxcaeHHbiH TanaHTJiHBbiH neaaror. 
OHa yMeno roTOBHJia hx x npocJ)eccHH, b tom HHCJie h x nepBoii sxcneanuHH c 
A. A. Hhuchxo. 

B roubi yne6bi T. K. b yHHBepcHTeTe npn xacfieape reo6oTaHHXH axTHBHO paGoTan 
CTyueHHecxHH xpyxcox. Ha xpyxcxe aeaajiHCb aoxjiaaw, pecfiepaTbi, axTHBHO ancxyTHpo- 
BanHCb pa3JTHHHbie npoSneMbi. flHCxyccHH 6buiH oneHb ueMOxpaTHHHbi, cTyueHT h npo- 
4>eccop modih cnopHTb «Ha paBHbix». CTyueHTbi BbinycxajiH pyxonHCHbiH xcypHan, 
HecxoJibxo HOMepoB b roa. 06biHHO HOMep npHypoHHBajica x xaxoMy-JiH6o npa3UHHxy 
(7 HoaSpa, HoBOMy Touy, 1 Maa), h A. n. IIIeHHHXOB nepeu HanajiOM npa3UHHHHbix 
TopxcecTB Ha xacj)eupe 3HaxoMHJi Bcex c ero couepxcaHHeM. B peuKOJuieraio xcypHana 
bxouhjih JI. CTporaHOBa — 3 aMenaTejibHbiH xyuoxcHHX h ocJ)opMHTejib xcypHana, H. ^yp- 
xHHa — npexpacHbiH nosT, E. PanxoBcxaa — aBTop h axTHBHbiH opraHH3aTop. HHTepec- 


1 T. K. cMHTaer, hto CTaTb 6ojioTOBeaoM eii 6bmo npeaonpeaejieHO. OHa Bbi6pana npo(})eccHio 6e3 bjihhhhh 
ceMbH (cpeaw ee poaHbix — yHHTejw h BpaMH, HHxceHepbi h apxHTeKTopbi), oaHaxo xoraa T. K. okohhhjib 
y HHBepcHTeT, OHa nojiyHHjia b noaapox yHHBepcHTeTCKyio AHCcepTauHio (Tax Toraa Ha3bmanacb AHiuioMHas 
pa6oTa) ee aeaa B. A. Ka3aHCKoro, HanHcaHHyio no MaTepnajiaM, co6paHHbiM hm b aKcnejiHUHH H. H. ^Chjihhc- 
Koro no ocyuieHHio 6ojiot Ilonecba. 
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Hbie cTaTbH o pe 3 yjibTaTax cbohx SKcnejtHUHH nwcan K). HeiuaTaeB, mejjpoH Ha BbmyMKH 
6buia CTyaeHTKa cjieayiomero xypca T. ripocojiynoBa (BnocjieacTBHH T. TopbiuiMHa — 
H3BCCTHbiH sxojior h npo(f)eccop xac^eapbi). 

BaxcHOH nacTbio (J)opMHpoBaHHB yneHoro A. n. UIchhhkob CHHTan «6aHKeTHoe boc- 
nHTaHHe», CHHTan, hto jiio6oh CTyzteHT flOJixceH HayHHTbcn bccth ce6n b o6mecTBe h 3 a 
ctojiom. Bcema MHoro nejiH cTyaeHnecKHX neceH h «uuinrepoB» Toro bpcmchh, xopoH- 
HbiMH 6buiH cojibHbie BbiCTymieHHH H. X. BmoMeHTarw c ero BejiHKOJienHbiM GapHTOHOM. 

B 1952 r., npoxoAfl npaKTHKy c H3BecTHbiM 6ojiOTOBeflOM E. A. TaJiKHHOH, T. K. 
BnepBbie nonana b KapejiHio. 3tot Bbie3fl Hajiojiro onpejjejinji reorpacfjHio ee HccjieaoBa- 

HHH. 

Cpa3y xce nocjie OKOHHaHHn Jiry b 1953 r. T. K. lOpKOBCxan nocTynHJia b acnwpaHTypy 
HHCTHTyTa Sho^othh Kapejibcxoro (f)Hjmajia AH CCCP b r. neTpo3aBo,acKe, KOTopbiM 
pyKOBO^Hji K). H. IlojinHCKHH. Ilo oKOHHaHHH acnHpaHTypbi b 1956 r. 6buia npHHHTa b 
3tot HHCTHTyT b JIa6opaTopHio SojiOTOBefleHHn h MCJiHOpauHH Ha AOJixcHOCTb Mjiajjmero 
HayHHoro coTpyaHHKa, 3aieM nepeBejieHa Ha jiojuKHOCTb cTapiuero HaynHoro coTpyaHHKa. 
B 1959 r. T. K. 3amHTHJia xaHflHjiaTCKyio anccepTauHio Ha TeMy «BojioTHbie JiaHflina<f>Tbi 
CpeflHeii KapejiHH». 

B roflbi pa6oTbi b neTp03aB0,acKe T. K. lOpxoBCKan Bejia aKTHBHyio HaynHyio h 
o6mecTBeHHyio pa6oiy. OHa HcxoAHJia 6ojiOTa Been KapejiHH b excero^Hbix sxcnejiHUHax 
(Ha lore PecnyfrriHKH — b 3aoHexccKOM, IIphohokckom h Ojiohcukom paiioHax, Ha 
ceBepe — b JIoyxcKOM, BejiOMopcKOM, TyHryzjcKOM, Pyro3epcKOM, b cpeflHen KapejiHH — 
b MeflBexcberopcieoM, Cero3epcKOM, CereaccxoM). B Hanane HayHHOH jienTejibHocTH OHa 
HmeT CBoe HanpaBjieHHe h OepeTcn 3a pa3pa6oTKy pa3Hbix npo6jieM. HacTo ohh onpejje- 
jwiOTCH 3a^anaMH, nocTaBjieHHbiMH nepea JIa6opaTopHen 6ojiOTOBe,aeHH5i h MejiHopauHH: 
3to h H3yneHHe 3a6ojioneHHbix jiecoB Ha lore KapejiHH, h reo6oTaHHHecKoe onncaHHe 
CTapoocyuieHHbix njiomajieH, h aHajiH3 bjihhhhh ocymeHHa Ha H3MeHeHHe pacmrejibHoc- 
TH, BblBBJieHHe H aHaJIH3 KOHCOpTHBHbIX CBB3CH H JjaXCe HayHHO-TeXHHHeCKOe o6oCHOBaHHe 
npoeKTa TopcjjonpejinpHflTHH noji r. Ojiohuom. Ho maBHbiMH CTepacHeBbiMH b HccjieflOBa- 
hhhx toh nopbi aBJimoTcn THnojiorHfl h reorpacfwn Oojiothbix MaccHBOB, KJiaccHcjjHKauHa 
pacTHTejibHOCTH h H3yneHHe 6pHO({)jTopbi, npeHMymecTBeHHo cc|)arHOBbix mxob (b pa6oTe 
H3BecTHoro cjwHCicoro 6pHOJiora P. Isoviita b 1970 r. OHa uHTHpyeTcn xax ochobhoh 
cc})arHOJior KapejiHH 2 ). B rojjbi xpymeBCKOH «0TTenejiH» npOHCxojuuiH jiOMxa h nepecT- 
pOHKa X03HHCTBa H HayKH. OHJlHaJlbl AKa^eMHH HayK SblJIH paC(})OpMHpOBaHbI, HHCTHTyT 
6HOJiorHH npnjiaH IleTpo3aBOflCKOMy yHHBepcHTeTy. T. K. lOpKOBCxan xa k CTapuiHH 
HayHHblH COTpyjtHHK flOJUKHa 6bIJia HHTaTb JieKUHH Ha KacJje^pe SoTaHHKH, BeCHOH e3flHTb 
«nojiHHMaTb» jiecHoe xo3bhctbo, a 3hmoh no 3ajxaHHio MHHHCTepcTBa cejibcxoro xo3HHCTBa 
KapejiHH npoBepnTb coctobhhc 3hmobkh cxoTa h xpaHeHHn KapTocj)ejia b coBxo3ax 
3aoHejKbn. B to ace BpeMa OHa — npe^cejiaTejib npocfjOiopo HHCTHTyTa, aKTHBHbiH 

yHaCTHHK CnOpTHBHbIX COpeBHOBaHHH no HaCTOJIbHOMy TeHHHCy H JIbUKaM. 

C 1963 r. HaHHHaeTcn CTaBiuan b aanbHeHiueM oneHb njioflOTBopHOH TBopnecxan 
jipy}K6a T. K. IOpkobckoh h T. A. Ejihhoh. Hx c6jih3hjih h OKOHnaTejibHo cc})opMHpoBajiH 
xax cneunajiHCTOB npHGeJiOMopcxHe OojioTa (EjiHHa, lOpKOBCxan, 1965). Toma xce 
Hanajiacb pa6oTa Haj* xapTOH pacTHTejibHOCTH 6ojiot KapejiHH. T. K. h T. A. pa6oTajiH 
Haji jihctom no ceBepHOH KapejiHH. T. A. npexpacHbin aeiiiHcJjpoBmHK, 3aHHManacb 
cocTaBjieHHeM imaHineTOB m. 1 : 50 000, a T. K., KOHcyjibTHpyncb y coTpyjjHHKOB JleHHH- 
rpaACKoro BoTaHHHecKoro HHCTHTyTa hm. B. JI. KoMapOBa (BHH) AH CCCP C. A. Tpn- 
6oboh h T. H. HcaneHKo, pa3pa6aTbiBajia jiereH^y xapTbi h 3aHHManacb reHepajiH3auHeH 
imaHineTOB CHanana jxo m. 1:300000, 3aTeM — j*o m. 1 : 600000. Bcxope, no npejyioxce- 
hhk) B. B. ConaBbi, nonBJweTcn ee nepBbin cepbe3HbiH Tpya b o6jiacTH reo6oTaHHHecKoro 
KapTorpa^HpoBaHHH (JOpKOBCxan, 1968). B tom jxe rojiy, ynacTByn b pa6oTe HayHHO-Tex- 
HHHecKOH KapTorpacf)HHecKOH KOHcfjepeHUHH b r. HpKyTCKe, T. K. nojiynaeT npHrjiameHHe 
ot B. B. ConaBbi nepeHTH Ha pa6oTy b HHCTHTyT reorpac{)HH CO AH CCCP. OjtfioBpe- 

2 P. Isoviita. Studies on Sphagnum L. II Synopsis of the distribution in Finland and adjacent parts of Norway 
and USSR // Ann. Bot. Fenn. 1970. Vol. 7. N 2. P. 157—162. 
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MeHHO ee npHrjiauiaioT b JleHHHrpaA, b AaGopaTopnio reorpacf)HH h xapTorpac{)HH pacTH- 
TejibHocTH BHH AH CCCP. OHa Bbi6pajia nocAeAHee, xotb 3tot nepexoA 6biJi CB«3aH c 
noHHXceHHeM b aoaxchocth (noAyHHB arrecTaT CTapmero HaynHoro coTpyAHHxa b 1966 r., 
T. K. lOpKOBCKaa nocne nepexoAa b BHH b TeneHHe 20 act 3aHHMajia aoaxchoctb 
MJiaAinero HaynHoro coTpyAHHxa). 

B BHHe T. K. lOpxoBexoH npHiiuiocb 3aHHMaTbca H3yneHHeM reorpacj)HH pacTHTejib- 
HOCTH H KapTOrpacf)HpOBaHHeM He TOJlbKO SoJIOT, HO H AeCOB KapejIHH, Mockobckoh, 
KajiHHHHCKOH, ApxaHreAbcxoii oGAacTen, Komh ACCP. 

B 1970-e roAbi no npocbGe KaAHHHHipaACxoro yHHBepcHTeTa OHa roTOBHT h HHTaeT 
xypc jieKUHH «KapTorpa4)HpoBaHHe pacTHTejibHOCTH» aah CTyACHTOB 4-ro xypca xacj)eApbi 
6oTaHHKH, a Taxxce HeGoAbinon xypc «BBeAeHHe b apeoAonno h (|)AopHCTHxy», joma 
CTyAeHTOB 4-ro h 5-ro xypcoB. JXab nocneAHero xypca eio 6 buia HcnoAb30BaHa KHHra 
A. H. TojiManeBa, a Ha ochobc pa 6 oT no neneHOHHbiM mxbm nojibcxoro 6 pnojiora 
npoc}). K). IIlBenKOBCKoro h coGcTBeHHbiM HCCJieAOBaHHBM no reorpac})HH cc|)arHOBbix mxob 
co3AaHbi opnrnHajibHbie HarjiHAHbie nocoGna aaa npaxTHnecxHx 3 aHaTHH. Ilo3AHee OHa 
npOHHTajia xypc GoAOTOBeAeHHa CTyAeHTaM xa^eApw reoGoTaH hxh Jiry. B ocHOBy ero, 
noMHB ypoxn A. JI. TaxTaA^flHa, T. K. nonoxcHJia cboh noAxoAbi x xjiaccHcjDHxauHH 
pacTHTenbHOCTH Goaot, a Taxxce THnonornn h reorpac})HH mnoB Goaothbix MaccHBOB, 
xoTopbie BonnoTHAHCb b AOXTopcxon AHecepTauHH (1986) h MOHorpacJ)HH (lOpxoBCxaa, 
1992). 

T. K. lOpxoBcxaa ynacTBOBana b cocTaBe Gonbuinx TBopnecxHx xoaacxthbob b pa3pa- 
GoTxe nereHA h co3AaHHH pa3HooGpa3Hbix MeAxoMacniTaGnbix xapT, b tom hhcac «KapTbi 
pacTHTenbHocTH HenepH03eMb5i» (1976), «KapTbi pacTHTenbHOCTH eBponencxofi nacTH 
CCCP» (1979). «KapTbi pacTHTenbHocTH eBponencxon nacTH CCCP h KaBxa3a aah By30B» 
(1987), «Kapibi BoccTaHOBneHHOH pacTHTeAbHOCTH UeHTpajibHOH h Boctohhoh EBponbi» 
(1996), «KapTbi pacTHTenbHocTH EBponbi» (2000) h Ap. OHa pyxoBOAHAa TeMoii no 
C03AaHH10 AHCTOB «KapTbI paCTHTCAbHOCTH eBpOneHCXOH HaCTH Pocchh M. 1 : 1000000». 
Eio co3AaHa «KapTa axTyajibHOH pacTHTenbHocTH KapennH» Ana «ATAaca Kapenb- 
cxoh ACCP» (1989) h HOBaa «KapTa BoccTaHOBneHHOH pacTHTeAbHOCTH KapennH 
m. 1 : 1 000 000» ajib nnaHHpyeMoro HaunoHajibHoro amaca KapeAHH. Cobmcctho c 
H. C. Habhhoh h H. H. Cac|)poHOBOH pa3paGoTaH MaxeT o63ophoh «KapTbi pacTHTeAbHoc- 
th Pocchh m. 1 : 15 000000» Ana HannoHaAbHoro aTAaca Pocchh. Koaacxthbom aBTopoB 
c ynacTHeM T. K. lOpxoBexoH no nporpaMMe HHTerpauHH Hayxn h Bbicineii uixoabi 
co3AaHa «KapTa 30H h THnoB noacHOCTH Pocchh h conpeAeAbHbix TeppHTopHH» (1999). 

H cennac T. K. lOpxoBexaa b nocToaHHOM noncxe hobmx HanpaBJieHHH HecneAOBaHHH. 
Eio HanaTa HHTepecHaa paGoTa no aHaAH3y pernoHanbHOH AHcfxfiepeHUHauHH pacTHTenb- 
hocth BepxoBbix Goaot Pocchh. B coTpyAHHHecTBe c T. A. Eahhoh pa 3 pa 6 oTaHa opHm- 
HaAbHaa MeTOAHxa pexoHCTpyxuHH naneorHAponorHHecxHx ycnoBHH pacTHTeAbHOCTH 
Goaot, cocraBneHa cepHa xpynHOMacuiTaGHbix xapT naAep- h coBpeMeHHOH pacTHTenb- 
hocth, no-HOBOMy BcxpbiBaiomHx 3Tanbi cfjopMHpoBaHHa cTpyxTypbi pacTHTeAbHoro nox- 
pOBa Tafirn b roAoueHe. 

PenaxTopcxaa AeaTenbHocTb T. K. Hananacb b 1960-e rr. b r. IleTpo3aBOACxe, xorAa 
OHa crana hachom peAXOAAeniH «MaTepHanoB oxeroAHbix HaynHbix xoH(J)epeHUHH Hh- 
cTHTyra GnoAorHH KO AH CCCP», peAaxTHpya b hhx GoTaHHHecxHH h noHBeHHbiH 
pa3AeAbi. C 1990 r. OHa cobmcctho c C. C. Xoaoaom aBnaeTca peAaxTopoM exceroAHHxa 
«reo6oTaHHHecxoe xapTorpa4>HpoBaHHe», BbinycxaeMoro BHH PAH. 

T. K. lOpxoBexaa 3aBeAyeT AaGopaTopHeii reorpa^HH h xapTorpa^HH pacTHTenbHocTH 
BHH PAH c 1990 r., hbaactch hachom CoBeTa no 3amHTe aoxtopcxhx AHecepTauHH no 
GoTaHHxe npn CITGry, npeAceAaTeAeM cexuHH Goaotobcachha PBO, hachom MexcAyHapoA- 
hoh accouHauHH reoGoTaHHxoB (IAVS), nocTOHHHbiM peueH3 Chtom BoTaHHHecxoro xcypHana, 
paaa xHHr h CTaTeii H3BecTHbix yneHbix h moaoabix HanHHaiomHX aBTopoB. T. K. lOpxoBC- 
xaa — CTHneHAHaT cJx)HAa Copoca no npoGneMaM 6Hopa3HOoGpa3HA h pyxoBOAHTeAb 
xoAAexTHBHoro rpaHTa Copoca, HeoAHOxpaTHbiH pyxoBOAHTeAb rpaHTOB POOH no hhhuhb- 
THBHblM H H3ABTeAbCXHM npOeXTaM, HACH pflAa MOKAyHapOAHblX npOeXTOB. OHa aXTHBHO 
ynacTByeT b paGoTe MexmyHapoAHbix h pocchhcxhx xoHC^epeHUHH, opraHH3aTop p5ma 
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MeiJKAyHapoAHbix coBemaHHii. 06 o&beMe HaynHOH aeaTeabHOCTH TaTbHHbi KopHejibeBHbi 
moxcho cyAHTb no KOJiHHecTBy ony6jiHKOBaHHbix pa6oT — hx okojio 200. 

TaTbHHa KopHeJlbeBHa - XCH3HeaK)6HBbIH aKTHBHblH HeJIOBeK C UIHpOKHM KpyrOM 

HHTepecoB 3a npeaeaaMH CBoeii npoc})eccHH: sto h XHBonncb, h My3biKa, h no33Ha, h eme 
MHoroe apyroe. rioxeaaeM io6Hjrapy 3aopoBba, chji, SHepran aaa ocymecTBjieHHH ee 
pa3HOo6pa3Hbix 3aMbicaoB, HOBbix HHTepecHbix nyTeuiecTBHH. 
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K cm. JJ,. P. Eamauieea, K). B. faMcuieji, c. 3 


TaGjimja I. Gentiana fisheri: oOujhh bha TepMHHajibHOH (J)jio3Mbi (a) h KjieTKH-cnyTHHKa (6) 

KJieTKa-cnyTHHK, K(pn — KJieTKa (f).no3MHOH napeHXHMbi, C3 — CHTOBHUHbm sjieMeHT, m3 — TpaxeajibHbiii sjieMeHT. 
MaciiiTa6HaH jiMHeiiKa: a — 10 mkm. 6 — 1 mkm. 



Ta6jmija II. Gentiana aquatica : o6iuhh bha TepMHHajibHOH c})ji03Mbi ( a ) h KjieTKH-cnyTHHKa ( 6 ). 

- jieiiKonjiacT, no — npoTyOepamibi oOojiohkh. OcTajibHbie o6o3HaHeHHa TaKHe xe, KaK b Ta 6ji. I. MaciirraOHaji jiw 

HefiKa: a — 10 mkm, 6 — 1 mkm. 





K cm. H. B. MaKapoeou, P. M. f oeopeea, c. 81 



TaGnuija I. Chaetoceros ingolfianus. C3M. 

1 , 3 — 5 — pa3JiHHHbie uenoHKH (4 — cTBopxa H3HyTpH, HanpaBJieHHe uicthhok, 5 — TpexKJieTOHH aa nenonKa c flByMa ok- 

HaMH, 3aT«HyTMMH MaTepHHCKOH 06OJIOHKOH); 2 - CTBOpKa, o6mHH BHfl; 6 - OKHO C flByiyOblMH BbipOCTaMH B MeCTe ae-ie 

hh« uenoHKH; 7 — okho apyrofi (|)opMbi, coeflHHeHHe meraHOK, OKpyrcioe ceneHHe lucthhok y ocHOBaHHa; 8 — 10 — cpez- 
Haa nacTb meTHHKH co cnnpajibHbiM pacnojioxeHHeM lUHnHKOB (9 — meTHHKa c flByMa npoao.ribHbiMH panaMH nop); 11 — 
kohhhk meTHHKH. Mope JlanTeBbix. MacuiTa6Haa jiHHeiiKa: 1 — 5 — 10 mkm, 6 — 11 — 1 mkm. 














Ta6jimja II. Chaetoceros ingolf ianus. C3M. 

1 — KOHeHHaa CTBopKa c AByryObiM blipoctom; 2 — CTBopxa H3HyTpH c paanajibHoii CTpyKTypoii tohkhx pe6ep; 3 — co- 
MHHeHHe meTHHOK, meTHHKH cnaaHbi; 4 — 8 — cnopbi: ( 4 — nenoHKa c AByMa cnopaMH; 5 — cnopa cCoxy, iimnbi pacno- 
lOxeHbi ropH30HTanbHbiMH paaaMH; 6 — cnopa CBepxy; 7 — cnopa c uinnaMH Ha nepBHHHon cTBopKe n rpaHyjiaMH Ha 3a- 
ni6e; 8 — peOpoBHflHaa CTpyKTypa nepBHHHOH ctbopkh). Mope JIanTeBbix. MacniTaOHaa jiHHeiiKa: 1 — 3, 4,7, 8 — 1 mkm 
• 5, 6 — 10 MKM. 





Kc. 81 



Ta6jiHiia III. Chaetoceros karianus. C3M. 

1 — 3 — pa3JiHHHbie uenoHKH; 4 — He6ojibmaa uenoHKa c jiByryObiMH BbipocTaMH, coejiHHeHHe uicthhok h 
H 3ni6 oj3hoh H3 hhx; 5 — flBa namiHpfl c bhcokhm okhom h flByMfl flByryGbiMH BbipocTaMH; 6 — flBa namjH- 
pfl, HanpaBJieHHe meraHOK; 7 — cpejmee okho c flByryObiMH BbipocTaMH (uenoHKa, (jwr. 5); 8 — kohhhk ko- 
HenHOH meTHHKH; 9 — cpezmaa nacTb meTHHKH c uiHiiHKaMH. 1, 2, 5, 6, 8, 9 — KapcKoe Mope; 3, 4 y 7 — 
Eejroe Mope. MacmTa^Haa jiHHefiKa: 1—3 — 10 mkm, 4 —9 — 1 mkm. 




Ta6jimja IV. Chaetoceros teres. (1 — CM, 2— 8 — C3M). 

— uenoHKa co cnopaMH; 2 — cTBopxa c BHyTpeHHeH noBepxHocra, HanpaBJieHHe meTHHOK; 3 — coeflHHeHHe lhcthhok; 
4 — paanajibHaa CTpyKTypa pe6ep Ha cTBopice; 5 — 8 — meTHHKH (5 — cTpyKTypa meTHHKH b cpeaHen nacTH, HanpaBJie- 
HHe nep4>opauHH, ihhiihkh; 6 , 8 — pacncmoxceHHe ihhiihkob b cpeflHefi nacTH meTHHKH; 7 — meTHHKa 6-riHxce k KOHiiy). 
1,2, 4, 7 — Mope JIanTeBbix; 3, 8 — EapeHiiOBO Mope. MacurraOHaji JiHHeiiKa: 1 — 3 — 10 mkm, 4 — 8 — 1 mkm. 
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